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AN RCA 301 ELECTRIC DATA PROCESSING SYSTEM 



The RCi 301 System 


GENERAL DESCRIPTION 

INTRODUCTION 

The RCA 301 Electronic Data Processing System is a general purpose, stored program, digital processor em- 
ploying solid-state electronic circuitry. Highly flexible RCA 301 Systems are integrated from a diversified array 
of input/output devices, a range of memory sizes, and other special features. Each System is tailored to meet the 
data processing requirements of a specific organization. While each RCA 301 System is complete within itself, a 
high degree of compatibility has been attained with the medium-scale RCA 501 and the large-scale RCA 601. 

System efficiency is enhanced by: 

. Rapid memory access time 

. Character addressability providing completely variable data organization 

. Decimally addressed memory 

. Built-in and programmed accuracy controls 

. Machine code covering full range of numerics, alphabetics, and special symbols 

. Automatic and programmed storage in High-Speed Memory of the contents of various Program Control Registers 

. Direct and Indirect Addressing 

. A powerful programming instruction repertoire including the following: 

. A Translate by Table instruction permitting efficient internal processing of various code structures 

. Locate Symbol instructions permitting an internal search within High-Speed Memory for any character 
designated 

. Transfer instructions permitting transfer of data to left or right within High-Speed Memory 

. Arithmetic instructions permitting Logical "OR", Logical "AND" and Exclusive "OR" 

. A Repeat instruction permitting the next instruction to be repeated a specified number of times 

. Automatic programming aids include RCA 301 COBOL, Assembly Systems, and a Scientific Interpreter. 
An extensive library of service and maintenance routines is also available. 

The System processes information prepared by a variety of input media for distribution to the appropriate out- 
put. The complete compatibility of System elements provides for ease of expansion at a later date, which is part 
of the System philosophy. 


SYSTEM ELEMENTS DESCRIPTION 

The RCA 301 Computer comprises a Processor and appropriate Input/Output Control Modules. The latter oper- 
ate the peripheral devices connected in the system. The Processor is a general purpose, stored program, digital 
machine which includes the following sub-units: High-Speed Memory, Program Control, Console Panel, and Power 
Supply. The Simultaneous Mode Control may be included in the system to provide concurrent operation of two input/ 
output devices, or an input/output instruction with a compute instruction. 

The High-Speed Memory is a random access, magnetic core device which provides storage and work area for 
programs and data. The memory capacity is 10,000, 20,000 or 40,000 alphanumeric characters. Each location is 
decimally addressable and can store one of the RCA 301 characters. The RCA 301 code includes all the letters of 
the alphabet, the ten decimal digits, control and special symbols. (Refer to 301 Code Chart, Appendix I). The 
memory cycle time to address, bring into register, and regenerate a diad in its original memory location is 7 
microseconds. 
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The Program Control executes the instructions of the program stored in the High-Speed Memory and performs 
the automatic accuracy checks. The classes of instructions are : Data Handling, Arithmetic, Decision and Control, 
and Input Output. Both direct and indirect addressing can be employed. 

The Console Panel provides for complete monitoring of operation of the Computer. Adequate indicators and 
controls are provided on the panel to initiate normal computer operation and to facilitate program check-out and 
maintenance. 

The Power Supply distributes power to the Processor and to certain Peripheral Equipment which require d-c or 
regulated a-c power. Other Peripheral Equipment, not requiring d-c or regulated a-c, are supplied from the power 
mains individually. 

The Simultaneous Mode Control permits the operation of one input/output device simultaneously with another 
operation being performed by the Computer. This other operation being performed by the Computer can be a second 
input-output instruction or a compute instruction. 

The Record File Mode Control provides an additional degree of simultaneity so that reading from or writing to 
one of four Data Record Files can be time-shared with other operations. 

The Input/Output Control Modules control the peripheral equipment, generally one for each device used in a 
system. The modules are installed only when their associated input/output devices, described in succeeding para- 
graphs of this section, are added to the system. 

The Card Reader reads information punched in 80-column cards for transfer through the Card Reader Control 
to the Processor. Hollerith card code may be automatically translated to RCA 301 code. It is possible, through the 
use of the Translate Bypass Switch on the Console, to bypass automatic translation and to read cards binarily. 
Cards are read at the rate of approximately 600 cards per minute. Two card readers can be operated simultaneously 
at a rate of approximately 1200 cards per minute. Reading and editing is under complete control of the stored pro- 
gram. Two reading stations are provided for automatic accuracy checks. 

The Card Punch automatically translates RCA 301 characters from memory to 80-column card code and punches 
the information into cards. Two models of the card punch are available, one with an output rate of 100 cards per 
minute and one with an output rate of 200 cards per minute. The card punching unit includes an automatic card- 
handling mechanism, a card-punching station, and a card reading station for automatic accuracy checks. Information 
is edited and rearranged under program control. 

Paper tape input and output is provided by three optional paper tape devices. The Paper Tape Reader and Punch 
is a single unit which permits on-line reading from and writing to either 5- or 7-channel paper tape at a rate of 100 
characters per second. The Paper Tape Reader is a single unit which permits on-line reading from 5-, 6-, or 7- 
channel odd or even parity paper tape at either 500 or 1000 characters per second. The Paper Tape Punch is a 
single unit which permits writing to 5 or 7-channel paper tape at 100 characters per second. The accuracy of data 
read from paper tape is assured by an echo check. 

Two models of the On-Line Printer are available, one printing 120 characters per line and the other printing 
160 characters per line. The 120 characters per line model has a printing rate up to approximately 1000 lines per 
minute during synchronous printing with the ability to print 47 selected characters and up to approximately 800 
lines per minute with the ability to print 64 characters. Two printer units can be operated simultaneously for an 
effective printing rate of up to approximately 2000 lines per minute. The 160 characters per line model has a rate 
up to approximately 1070 lines per minute with the ability to print from 47 selected characters and up to approxi- 
mately 835 lines per minute with the ability to print 64 chatacters. Two printer units can be operated simultaneously 
at a rate up to approximately 715 lines per minute each for an effective printing rate of up to approximately 1430 
lines per minute. Paper can be advanced at the rate of 150 lines a second on both models of the On-Line Printer, 
independently of the normal data processing activity. The printer operation, variations in format, and complete 
editing are under the control of the stored program. 

The Monitor Printer accepts information from memory and prints it at a rate of up to 10 characters per second. 
Information is checked for correct parity in the Processor. Operation is under control of the stored program. 

The MICR Sorter/Reader sorts magnetically encoded documents under control of the stored program. Data is 
also verified and accumulated for further processing by the Computer. Six-inch documents can be read at a rate of 
up to 1560 per minute. A separate Reference Manual is available for use in programming this equipment. 
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The Dates Record File provides mass storage of over 4.6 million characters per file. Each file contains 128 
magnetic records. Each side of a record is divided into two bands with each band containing ten cells. Each cell 
has a storage capacity of 900 characters. The contents of as many as ten cells can be transferred between High- 
Speed Memory and the Data Record File, with one instruction, at a transfer rate of 2500 characters per second. As 
many as six Data Record Files can be used in the system with as many as three of the files being written to or 
read from simultaneously. 

The Data Disc File proviaes rapid random access in modules of 22 million alphanumeric characters up to a to- 
tal of 176 million. Each module contains 6 magnetic discs. Each side of a disc is divided into 1152 tracks of 10 
sectors each. Each sector contains 160 characters. The contents of a complete track, 1600 characters, can be 
transferred between High-Speed Memory and the Data Disc File, with one instruction, at a transfer rate of 32,000 
characters per second. 

The Hi- Data Tape Group is composed of a cluster of six tape decks with a common set of control, power sup- 
ply, and switching circuits. Reading is performed in either the forward or reverse direction. Data is recorded in 
seven channels, with a density of 333 1/3 characters per inch. Tape speed is 30 inches per second. Tape rewind 
at 90 inches per second is independent of the normal data processing ability. Two Hi-Data Tape Groups may be 
utilized in a system for a total of 12 tape decks. In this case, two tape decks, one from each group, may be oper- 
ating simultaneously. A parity check is performed during reading and writing. 

33KC Magnetic Tape Stations are operated through either 33KC Tape adapters or 33KC Dual Tape Channels. 
Reading is performed in either the forward or reverse direction. Data is recorded in seven channels with each 

channel dually recorded. Recording density is 333 1/3 characters per inch. Tape speed is 100 inches per second. 

Tape rewind is independent of the normal data processing ability. A parity check is performed during reading and 
writing. 

66KC Magnetic Tape Stations are operated through either 66KC Tape Adapters or 66 KC Dual Tape Channels. 
Reading is performed in either the forward or reverse direction. Data is recorded in seven channels with each 

channel dually recorded. Recording density is 666.6 characters per inch. Tape speed is 100 inches per second. 

Tape rewind at 150 inches per second is independent of the normal data processing ability. A parity check is per- 
formed during reading. A read-after-write accuracy check is effected when writing. 

SUMMARY OF PERIPHERAL EQUIPMENT PERFORMANCE 

Card Reader up to approximately 600 cards per minute. Two units can be utilized 

to operate simultaneously for an effective rate of up to approximately 
1200 cards per minute. 

Card Punch Approximately 100 cards per minute or approximately 200 cards per 

minute. 

Paper Tape Reader and Punch Reads and punches at approximately 100 characters per second. 

Paper Tape Reader Approximately 1000 characters per second with the ability to stop 

in a position to read a character three sprocket holes from the last 
character read. 

Approximately 500 characters per second with the ability to stop in 

a position to read the next character. 


Paper Tape Punch 100 characters per second. 

On-Line Printer 120 characters per line: up to approximately 1 000 lines per minute 


(47 characters); up to approximately 800 lines per minute (64 char- 
acters). 

160 characters per line: up to approximately 1070 lines per minute 
(47 characters); up to approximately 835 lines per minute (64 char- 
acters). 


Monitor Printer Up to 10 characters per second. 

MICR Sorter Reader . Up to 1,560 documents per minute. 

Data Record File Storage of over 4.6 million alphanumeric characters per file. Up to 

6 files may be utilized. Transfer rate is 2,500 characters per second. 

Data Disc File Storage of over 22 million alphanumeric characters per module. Up 

to 8 modules may be utilized. Transfer rate is 32,000 characters 
per second. 


Hi-Data Tape Group (magnetic tape) . . . 10,000 characters per second. 

High-Speed Magnetic Tape Stations .... 33,333 and 66,667 characters per second. 
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Accuracy Control 

Adequate accuracy checking techniques are used in the System to assure correct data processing. Correct 
parity is ascertained on read-in, during data flow in the Computer, and on write-outs. If a parity error occurs in 
one of the Computer modes (Normal, Simultaneous or Data Record File) the mode in which the error occurs is 
stopped immediately. The other modes complete their function. 

Accuracy of information from the Card Reader and to the Card Punch is assured by use of two separate reading 
stations in the Card Reader, and a reading station following the punch unit in the Card Punch. When reading cards 
in the Translate Mode of operation, any non-RCA 301 Card Code combination (excluding Y/O) is detected, trans- 
ferred into memory as an octal 57 (57 8 ), and both the Computer and Card Reader halt after the complete card image 
has been transferred to memory. 

A parity check is made of paper tape characters (odd or even input parity) when transferred to the Computer, 
and an echo check is made of those characters punched into paper tape. 

A read error condition (RE) is indicated when the printer table character stored in the control module for scan- 
ning the print field has a parity error. 

A write error condition (WE) is indicated when either of the characters in the diad sent to the Printer Control 
module for comparison has a parity error. 

A DDF occurs if the device is inoperable or a page change (PC) is required with a low paper supply. 

The Data Record File possesses a lock-out feature to prevent writing on a ’'master” record. An accuracy 
check also warns of malfunctioning Block or Character Counter. 

The Data Disc File checks if the positioner is in the correct track, and it has a bit counter to assure that the 
bit serial to character serial conversion is functioning properly. 

Magnetic Tape accuracy features include end of reel stops, both beginning of tape and end of tape warning, 
dual recording, write lockouts, correct parity of data read and read after write accuracy check. 


Application of Accuracy Checking Techniques 

Program Control - The following controls are typical of conditions causing the computer to stop: 

1. Incorrect parity in Memory Address Register. 

2. Incorrect parity in Memory Register. 

3- Incorrect parity in Operation Register. 

4. Incorrect parity in N Register. 

5. Incorrect parity in Repeat (N f ) Register. 

Input-Output - The following are input/output conditions which may cause the Computer to stop: 

1. Incorrect parity of data being transferred. 

2. Input-Output device inoperable or not following command. 

3. Record not on turntable of Data Record File. 

4. Attempting to write to record or magnetic tape when lockout device applied. 

5. Card equipment input hopper empty or output hopper full. 

6. Non-RCA 301 card character read by die Card Reader, when BCT button on Computer Consol not de- 
pressed. 

7. Tape Station reading extra bits in interblock gap. 

8. On-Line Printer paper supply low. 
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THE RCA 301 CODE 

The RCA 301 System employs a binary code using seven binary digits, ox bits to represent each RCA 301 
character. Of the seven bits which make up each of the characters, the highest order bit (26) | s the parity bit. The 
remaining six bits are the information bits, with a specific configuration of bits representing each RCA 301 
character. 


Bit Position 

P 

25 

2 4 

23 

22 

2i 

20 

Bits 

X 

X 

X 

X 

X 

X 

X 


(X = 0 or 1) 

For ease in presentation, the bit configurations of the RCA 301 Code are divided into four groups with the 
zone bits (2 5 and 2 4 ) designating the group, as follows: 


RCA 301 GROUP CODE 



25 

2 4 

23 

2 2 

21 

20 

■urn 

0 

0 

X 

X 

X 

X 

.'\c 

0 

1 

X 

X 

X 

X 

[ WIST 9H 

1 

0 

X 

X 

X 

X 


1 

1 

X 

X 

X 

X 


The following table shows the bit configuration for each RCA 301 character. The parity bit (2 s ) is not shown 
in this table but is inserted in each configuration to indicate an odd parity count. 


RCA 301 CODE 


Group I 

Group II 

Group III 

Group IV 


2 5 2 4 

2 5 2 4 

25 2 4 

2 5 24 

2 3 

2 2 

2* 

2° 

0 0 

0 1 

1 0 

1 1 

0 

& 

- (minus) 

97 

0 

0 

0 

| H 

1 

A 

J 

/ 

0 

0 

pop 

i 

2 

B 

K 

S 

0 

0 

1 

0 

3 

C 

L 

T 

0 

0 

1 

i 

4 

D 

M 

U 

0 

1 


HIP 

5 

E 

N 

V 

0 

1 


i 

6 

F 

O 

w 

0 

1 

i 

0 

7 

G 

P 

X 

0 

1 

i 

1 

8 

H 

Q 

Y 

1 

POP 

0 

Mmm 

9 

I 

R 

Z 

1 

PQII 

0 

i 

unplug 

+ 

El 

EB 

1 

pop 

1 

0 


. (period) 

$ 

, (comma) 

1 


HDH 

1 

■ 

9 

* 

% 

1 

1 

1 

0 

■ 

: 

ED 

• (ISS) 

1 

1 

D 

1 

) 

’ (apostrophe) 

EF 

- 

1 

1 

i 

PH' 


On 80 column cards, the groups are designated by the presence or absence of zone punches. Group I has no 
zone punch. Group II has a Y zone punch, Group III has an X zone punch, and Group IV has a O zone punch. 

RCA 301 programs are written using alphanumeric characters. Memory Locations are addressed as follows: 
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Memory Locations 

Addresses 

0000 to 9999 

0000 to 9999 

10000 to 10999 

&000 to &999 

11000 to 11999 

A000 to A999 

12000 to 12999 

B000 to B999 

13000 to 13999 

C000 to C999 

14000 to 14999 

D000 to D999 

15000 to 15999 

E999 to E999 

16000 to 1 6999 

F000 to F999 

17000 to 17999 

G000 to G999 

18000 to 18999 

H000 to H999 

19000 to 19999 

1000 to 1999 

20000 to 20999 

-000 to -999 
(minus) (minus) 

21000 to 21999 

J000 to J999 

22000 to 22999 

K000 to K999 

23000 to 23999 

L000 to L999 

24000 to 24999 

M000 to M999 

25000 to 25999 

N000 to N999 

26000 to 2 6999 

0000 to 0999 

27000 to 27999 

P000 to P999 

28000 to 28999 

Q000 to Q999 

29000 to 29999 

R000 to R999 

30000 to 30999 

"000 to "999 

31000 to 31999 

/000 to /999 

32000 to 32999 

S000 to S999 

33000 to 33999 

T000 to T9 99 

34000 to 34999 

U000 to U999 

35000 to 35999 

V0 00 to V999 

36000 to 36999 

W000 to W999 

37000 to 37999 

X000 to X999 

38000 to 38999 

Y000 to Y999 

39000 to 39999 

Z000 to Z999 


ORGANIZATION OF DATA 

Definitions 

Bit: A bit is a single binary digit, having a value of either zero or one. 

Character: An RCA 301 character consists of six information bits and one parity bit combined to represent a 
decimal digit, a letter of the alphabet, a punctuation or other special mark, or a control symbol. 

Item: An item consists of such characters as are necessary to specify a particular unit of information (a 
numerical quantity, an alphabetic name, a street address, a stock number, etc.) In many cases an item is preceded 
by a symbol to define the beginning of each item. 

Record: A record consists of one or more related items with the amount of information in a record being com- 
pletely variable. 
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Line : A line is composed of the characters that are to be printed on a single line on the On-Line Printer, One 
model of the On-Line Printer permits 120 characters to be printed per line. A second model permits 160 characters 
to be printed per line. 

Block: On magnetic and paper tape a block is a group of at least three characters preceded and followed by a 
blank space called an "interblock gap.” 

On the Data Record File record a block is defined as the information contained in one cell. From one through 
900 characters of information may be recorded in a cell. If the block is composed of less than 900 characters, the 
last character will be an EB symbol (End of Block). If the block is composed of 900 characters, the last character 
may or may not be an EB symbol. On the Data Disc File disc a block is defined as the information contained in 1 
to 10 sectors. Each sector contains 160 characters. 

File: A file consists of any number of related information records and may consist of only a part of a Data 
Record File record or Data Disc File disc, or several records or discs. On magnetic tape it may consist of several 
tapes or any part of one tape. 

Organization of Data on Paper Tape 

In the RCA 301 system, characters are represented on paper tape by combinations of holes punched in rows 
across the tape. A hole represents a zero bit; the absence of a hope represents a one bit. (See Figure 4) 

Organization of Data on Data Record File 

Bits are recorded as magnetic spots on the face of each Data Record File record. Characters are written and 
read out in bit-serial fashion, the seven bits of each character following each other in a spiral around the disc, as 
shown in Figure 2. 

Each side of the record is divided into two bands; each band is composed of ten cells; each cell has the ca- 
pacity to store 900 characters. The cells on a record are addressable individually or in groups of consecutive 
cells up to a total of 10. 

Organization of Data on Data Disc File 

Bits are recorded as magnetic spots on the face of each Data Disc File disc. Characters are written and read 
out in bit-serial fashion. The seven bits of each character following each other in concentric tracks around the 
discs as shown in Figure 1. 

Each side of the disc is divided into nine zones of 128 tracks each. Each track contains 10 sectors of 160 
characters each. The sectors are addressable individually or in groups of consective sectors up to a total of 10. 

Organization of Data on Magneti c Tape 

In the RCA 301 system, characters are recorded on magnetic tape as magnetic spots in rows across the tape. 
On Hi-Data Tape, a magnetized spot represents a zero bit; the absence of a spot represents a one bit. All charac- 
ters are recorded on tape serially so that the characters making up an item follow one another in sequence from most 
to least significant. Minimum interblock gaps on Hi-Data tape are approximately .34 inch (see Figure 3). All data 
on 33 KC and 66 KC magnetic tape is dually recorded. Minimum interblock gaps on 33 KC tape and 66 KC tape are 
approximately .4 inches and .55 inches, respectively. 

Variable Item and Record Length 

Data storage in the RCA 301 system incorporates true variable item length. This concept may be more fully 
appreciated if prefaced with a definition of fixed and fixed variable word and block lengths. 

"Word” is generally defined as a fixed number of consecutive characters or character locations, and "block” 
as a fixed number of consecutive words. These terms, word and block, are more aptly used with respect to fixed 
and fixed variable systems. 

In a computer system using fixed word length, the number of characters for each word, or the number of words 
for each block, cannot be changed. In order to store data of a varying nature, redundant zeros or spaces are used to 
fill out the incomplete words, with uneconomical use of space. 
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In a fixed variable system, the number of character positions for each item in a record is assigned in accordance 
with the anticipated maximum length for that item. These lengths may be individually predetermined for each file, 
but remain constant for each item within the file. Fixed variable word length does provide greater flexibility than 
does fixed word length. 

Data, storage in a true variable length system does not have the limitations imposed by fixed or fixed variable 
systems. In the RCA 301, the use of control symbols and the ability to address each character location individually 
permits the length of any item in any record to be in strict accordance with that item’s actual character count. This 
allows for total variability of item and record length but does not preclude the use of fixed or fixed variable lengths 
when the programmer finds this expedient. 

In each of these categories *— fixed, fixed variable, and variable, the method of internal storage is extended to 
the external storage. Therefore, if redundant zeros of the fixed and fixed variable systems are used in the computer, 
they would also appear on magnetic tape or other storage devices. By utilization of true variable length in the RCA 
301 system, a characteristic business file requires less space in the Record File and less tape footage , and can 
be read and written out in les s time than a fixed or fixed variable s ystem would permit. 
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Peripheral Equipment 

FUNCTIONAL DESCRIPTION 


CARD EQUIPMENT 

The Card equipment includes a Card Reader and two models of Card Punches. 

The Card Reader will either: 1. automatically convert 80-column Hollerith card code to RCA 301 characters 
for transfer to the HSM or 2. read a punch card image into HSM binarily where it can be processed, in any desired 
manner under program control. The Card Reader reads by row at a rate up to approximately 600 cards per minute 
with 20 milliseconds of free computing time between cards. Two Card Readers can be employed in a system and 
operating simultaneously, they can read at an effective rate of up to approximately 1,200 cards per minute.’ The 

Card Reader can be instructed to maintain a 300 card-per-minute rate, resulting in 120 milliseconds of free com- 
puting time between cards. 

The Card Reader feed hopper can hold up to 2,000 cards. Two card reading stations within the Card Reader 
provide an automatic hole count check. Capacity of the reject stacker is approximately 100 cards. Cards may be 
loaded and unloaded for continuous operation. The Card Reader has facilities for sensing empty input hopper full 
output stacker, full reject stacker and card jams, and will stop the computer if any of these conditions exist.’ 

One model Card Punch punches by row at a rate of 100 cards per minute. The input and output hoppers have a 
capacity of approximately 800 cards each. The cards are read after punching ,o permit an accuracy check of the 
punched data. The punch stops upon sensing an empty input or full output hopper. 

The second model Card Punch punches by row at a rate of 200 cards per minute. The input and output hoppers 
have a capacity of approximately 2,000 cards each. The capacity of the reject stacker is approximately 100 cards. 
Cards may be loaded or unloaded for continuous machine operation. 


PAPER TAPE EQUIPMENT 

pun PapCr ‘ ape e '' U ‘ p,,IC,U deludes the Paper Tape Reader/Punch, the Paper Tape Reader, and the Paper Tape 

, inn® P a P erTa P eReader / Punchare mounted on the same base. The Reader and the Punch both operate at a rate 

cL he ? ra “ ers per r° n f The unit writes to or reads 5 -channel or 7-channel paper tape. Gapless rape 
can be read. The seven channels across the width of the tape correspond to the seven bi, positions (six information 

and a parity bit) of an RCA 301 character. When a character position on paper tape contains a punch in all seven 
channels it rs interpreted as "delete character”, it is not an RCA 301 character and no attempt is made to read 
into the Computer. When 5-channel tape is being read, the 2 » position is interpreted as a zero bit and correct 

L a nT y Z a r o f ,. 2 “ 'TT [° result in a 7 ' bit character being placed in HSM. When punching 5-channel 

p e the 2 and the 2 bits of each charactet are stripped off after the character is called from HSM resulting in 

a 5-bit character being punched on tape. Both reading and punching can progress simultaneously if die System has 
a imultaneous Control Unit. Parity is checked on all information read and on all information received at the Punch. 

ac ing ensrty is 10 characters per inch. Tape speed is approximately 10 inches per second. The Reader stops 
on a character and in a position ready to read the next chatacter. The Stop-Start Distance of the punch is 0.3 inch 
or 3 sprocket holes, from the last character punched. ’ 

ThC T ^ Pe *T de l feadS 5 ’ 6 ’ ° r 7 ‘ leVel Papef tope at Speeds ° f a PP roxin iately 500 or 1,000 characters 

persecond. When 5 or 6-level tapes are read, additional bits are added in the most significant bit locations to pro- 

uce 7-level characters of correct parity to be stored in HSM. At the 500 characters per second rate, the Reader 
stops on a character and m a position to read the next character. At the 1,000 characters per second rate the 
Reader stops m a position to read a character at a maximum of 0.3 inch (three sprocket holes) from the last char- 
c er rea . ackmg density on tape is 10 characters per inch, and tape moves at 50 or 100 inches per second. An 
adjustable guide is provided to handle tape in widths from 11/16 inch to one inch. Unwind and take-up reels may 
be used for reading tape lengths up to 1,000 feet. All Characters are checked for correct parity. 
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tthJT/T TaPe PUnC l! P J U " CheS 5 ’° r 7_leVel Paper mpe at Speeds “'approximately 100 characters per second 
” 5-levei tape rs punched, the two most significant bits of each 7-bit character received from HSM are i i 
resulrtng in a 5-bit character to be punched. The Punch snaps in a position to 

tnc (three sprocket holes) from the last character punched. Packing density on tape is 10 characters per inch 
and tape moves atapproxrmately 10 inches per second. All information received at the Punch is checked for parity.’ 

ON-LINE PRINTER 

the — S ° f t e °r L u ine Pdnter are available in the RCA 301 System. The important differences between 

per Tinute characters that can be printed per line, and 2.) the number of lines that can be printed 

One model prints a maximum of 120 characters per line. The printing rate is up to approximately 1000 lines per 
minute in the Synchronous Mode which permits the printing of 47 selected characters. The printing rate is up to 
approximately 800 lines per minute in the Asynchronous Mode which permits the printing of 64 characters. ? 

The second model prints a maximum of 160 characters ner line . ■ 

Hues per minute in the Synchronous Mode a. up to approt^^^ 

The two printers can be operated in the following combinations at the indicated speeds: 


No. of 

Printers 

1 

1 

1 

2 


Model 

Synchronous 
speed (1pm) 

Asynchronous 
speed (1pm) 

Normal Mode (N) or 
Simultaneous Mode (S) 

120 Column 

1,000 

800 

N or S 

160 Column 

1,070* 

835* 

N 

160 Column 

715 

600 

N or S 

120 Column #1 

1,000 

800 

N or S 

#2 

1,000 

800 

N or S 

160 Column #1 

715 

600 

N dr S 

#2 

715 

600 

N or S 


a card read ° r pu " ch “P erat i° n is performed in the ”S” Mode concurrently with a print instruction in the 

N Mode the rates are reduced to 715 and 600 l.p.m. respectively. ucuon in the 

The following characteristics are common to both printers: 

^M^ a :rzr" eddev ^! whi <;. hprepares ° UtpUt docun,enK ’ Pricing data directly from theHigh 
Speed Memory of the Computer. Data editing is accomplished in the Computer under the direction of the 

Z fnZTl p Per T" is controlled fa y the Computer progntm, either directly or through a paper 
second ? a P er advance is tndependent of the Computer activity at a rate of 150 lines a 

Two Computer instructions are directly associated with the On-Line Printer. One controls the On-Line 
rintermthe Normal Mode, the other in the Simultaneous Mode. Variations in these basic instructions per- 

WnadlnsTf’ IT' n " *” ‘ * PeCifled " Umber ° f VerdCal abbi °*’ 01 <*>■*«• Certain com- 

binations of these functions are also possible with these instructions. 

Ten characters are printed per horizontal inch and six lines per vertical inch. 

P l P ! f r , St °t may ngl ? ° f multi P le sheet Enfold, from 4 to 19 inches in width and up to 17 inches in 

eet length provided length is a multiple of the standard sprocket distance of 1/2 inch. One original plus 

izt: i: p :::r u pound paper and 7 - 9 pound carbon> may be uscd - H - h “ - d 

Ind^he S /"l/ r0n0U l S t P " n 7 r Wi “ Print 26 leKerS ° f the En « lish alphabet, the numerals (0 to 9), 

and the following 11 punctuation marks and symbols for a total of 47 available characters. 

CR 


& 


credit 

/ 

virgule 

(SP) space 

apostrophe 

asterisk 

n 

lozenge 

, comma 


minus 

. period 

ampe rsand 

+ 

plus 
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An automatic accuracy control prevents the tape from running off the feed reel. A write lockout prevents writ- 
ing of information except on specifically designated reels of magnetic tape. Parity is checked on the information 
delivered to the write-head and on the tape station address received from the computer. Parity is also checked on 
information read. 


33 KC MAGNETIC TAPE STATIONS 

The 33 KC magnetic tape station is used for reading and writing binary coded characters on 3/4 inch magnetic 
tape at a rate of 33,333 characters per second. Data is recorded at a density of 333 1/3 characters per inch. The 
tape speed is 100 inches per second, forward or reverse. Reading is possible in the forward or reverse direction; 
writing is performed in the forward direction. All characters are dually recorded on tape, and parity is checked on 
all data read or written. The tape station is designed to facilitate manual interchange of tape reels, which can be 
accomplished in less than one minute. 

The gap between blocks is a minimum of 0.4 inches. Tape-start time is a minimum of 3.5 milliseconds. 

33 KC Tape Stations may be operated in the system through Tape Adapters, Dual Tape Channels or a com- 
bination of both. The Tape Adapter connects a single Tape Station to the Computer. Two models of the Dual Tape 
Channel (2x6 switch or 2 x 12 switch) are available which operate up to six, and up to 12 Tape Stations, respec- 
tively. One 33 KC Dual Tape Channel and up to two 33 KC Tape Adapters may be connected to the Computer for 
operation of up to 14 Tape Stations. When the Computer is equipped with the Simultaneous Mode Control two Tape 
Stations can be operated concurrently. 

66 KC MAGNETIC TAPE STATION 

The 66 KC Magnetic Tape Station is used for reading and writing binary coded characters on 3/4 inch magnetic 
tape at a rate up to 66,667 characters per second. Data is recorded at a density of 667 characters per inch nomi- 
nally. The tape speed for reading and writing is 100 inches per second. Tape rewind speed is 150 inches per 
second. Reading is possible in the forward or reverse direction; writing (and erasing) are performed in the forward 
direction. All characters are dually recorded on tape, and each character is read and checked for parity after it is 
written. There is also a parity check on all characters read. The Tape Station is designed to facilitate manual in- 
terchange of tape reels, which can be accomplished in less than one minute. 

The gap between blocks is nominally 0.55 inch. Tape-start time is approximately 3.5 milliseconds. 

66 KC Tape Stations may be operated in the system through Tape Adapters, Dual Tape Channels, or a com- 
bination of both. The Tape Adapter connects a single Tape Station to the Computer. Two models of the Dual Tape 
Channel (2 x 6 switch or 2 x 12 switch) are available which operate up to six, and up to 12 Tape Stations, respec- 
tively. One 66 KC Dual Tape Channel and up to two 66 KC Tape Adapters may be connected to the Computer 
for operation of up to 14 Tape Stations. When the Computer is equipped with the Simultaneous Mode Control two 
Tape Stations can be operated concurrently. 
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he Computer 


FUNCTIONAL DESCRIPTION 


HIGH SPEED MEMORY 

The High-Speed Memory (HSM) in the RCA 301 System consists of 10,000, 20,000 or 40,000 characters. Each 
10,000 characters consists of fourteen 50 x 100 matrices of magnetic cores. As each core represents one bit, a 
matrix of cores represents 5,000 bits and a memory unit represents 70,000 bits. As each 301 character is made up 
seven bits, each memory unit can store 10,000 characters in 10,000 individual character locations. 

Each location in memory has a unique address, consisting of four RCA 301 characters. Though oversimplified, 
the HSM may be pictured as a rectangular array of locations, with the smallest address in the upper left-hand cor- 
ner and the largest address in the lower right-hand corner. The lowest address in the HSM is always 0000. The 
highest address in a system with a 10,000 character memory is 9999. In the case of a 20,000 character memory the 
second 10,000 characters are addressed from &000 to 1999. In the case of a 40,000 character memory, the third 
10,000 characters are addressed from -000 to R999, and the fourth 10,000 characters are addressed from /000 to 
Z999. If an address greater than the processor’s maximum memory location is specified, a Memory Register Parity 
Error alarm will occur and stop the Computer. “ 

The HSM is constructed so that two characters (14 bits) in consecutive memory locations are accessed in a 
single memory cycle. The computer cycle is 7 microseconds; this means that characters may be addressed, brought 
into the memory register, and regenerated in their original locations every 7 microseconds. Each of these groups 
of two locations, or the contents thereof, is called a "diad”. Each diad begins with an "even” decimal address, 
and ends with the next consecutive "odd” address (such as the diad with addresses 1134 to 1135). Diagrammatic 
representations of portions of the HSM used throughout this manual are shown below. 


5234 

5235 

5236 

5237 

5238 

5239 

D 

E 

F 

G 

2 

J 


The HSM address of each location is shown in the upper portion of the diagram, with the characters stored in 
each location shown in the lower portion. 


The primary purpose of the HSM is the storage of programs and data. These may be stored in any area of the 
memory except for those locations reserved as Standard HSM Locations (see Appendix V). 

THE BASIC INSTRUCTION 
Instruction Format 

Each of the RCA 301 instructions consists of four parts: 

1. Operation Code (one character) 

2. N Character (one character) 

3- A Address (four characters) 

4. B Address (four characters) 


An instruction, then, is made up of ten RCA 301 characters with the format: 


O 

N 

AAAA 

BBBB 

Operation Code 

N Character 

A Address 

B Address 


In most cases, the entire A address refers to a HSM location, and the entire B address refers to another HSM 
location. In some instructions, however, only a portion of the A address or B address is used, or one part of the 
address may designate one value and the other part another value. The components of the A address are referred 
to as A 0 , A lf A 2 , A 3 , and the components of the B address as B 0 , B 1? B 2 , B 3 . 
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In instructions where the N character is used as a count, the number of the count may be from 0 to 44, As the 
N character can only contain one character, the following symbols are us ed to designate the N character for counts 
from 0 to 44: 


N Count 




N Count 

Symbol 

N Count 

Symbol 



■ 

A 

22 

K 


T 

i 

i 

12 

B 

23 

L 

34 

U 

2 

2 

13 

C 

24 

M 

35 

V 

3 

3 


D 

25 

N 

36 

w 

4 

4 


E 

26 

0 

37 

X 

5 

5 

16 

F 

27 

P 

38 

Y 

6 

6 

17 

G 

28 

Q 

39 

z 

7 

7 

18 

H 

29 

R 

■■mu 

EB 

8 

8 

19 

I 

30 

9 9 

41 

, (comma) 

9 

9 

20 

- (minus) 

31 

/ 

42 

% 


& 

21 

J 

32 

S 

43 

O (ISS) 







44 

= 


Storage of Instructions 

Instructions are s tored sequentially in the High Speed Memory. Each ins truction is stored in ten consecutive 
memory locations (5 diads) so that the Operation Code is placed in the first character of a diad. 

Staticizing 

An instruction can be interpreted and executed by Program Con tr ol only after it has been brought out of the 
High Speed Memory locations in which it has been stored, and its components placed in the proper registers. This 
process is called ” staticizing” and is accomplished in five status levels. 

A status level lasts for seven microseconds and is a term applied to a series of pulses which open certain 
paths over which information can travel. Each status level has a specific function. In staticizing each instruction, 
the first status level brings the first diad (two characters) of the ten character instruction (ONAAAABBBB) into 
the Memory Register and automatically regenerates the characters in their original location in the HSM. 

The O character is then sent to the NOR Register, and the N is sent to the N Register. This completes the 
first status level. The second status level brings the next diad (A 2 , Aj) into the memory register, regenerates the 
characters, and sends the A 0 , Aj characters to the A Register. During the third status level the A 2 , A 3 characters 
are transferred in a similar manner, and the fourth and fifth status levels transfer B 0 , Bj and B 2 , B 3 to the B Ad- 
dress Register. 

The total staticizing time is 35 microseconds, and is constant for every instruction, even when the N count is 
zero. The number of status levels involved, and their sequence for execution (after staticizing) of a given instruc- 
tion, depends upon what must be accomplished by that instruction. 

Direct and Indirect Addressing 

When the least significant character of an address is written as a number, i.e., the zone bits are 00, the address 
is a direct address. Direct addresses establish the initial register settings for instructions in which they are em- 
ployed. 

When the least significant character of an address has zone bits 01, thus forming one of the following charac- 
ters : 


& for 0 
A for 1 
B for 2 
C for 3 
D for 4 


E for 5 
F for 6 
G for 7 
H for 8 

I for 9 


16 
























































the address is an indirect address. When an indirect address is staticized, the contents of the HSM location ad- 
dressed by that indirect address replace it in the register. If the replacing address is also an indirect address, it 
too will be replaced in the register by the contents of the memory locations it addresses. The initial register set- 
tings for any instruction, are therefore, not established until both the A and B registers have been supplied with 
direct addresses. An indirect address must address the least significant diad of another address. Indirect address- 
ing has proven valuable in reducing programmer effort, processing time, and instruction storage. Each indirect 
address requires two additional status levels (14 microseconds). 

PROGRAM CONTROL 

Program Control is the control unit of the system. It interprets and executes the instructions stored in the High 
Speed Memory, directs the sequence of operations within the system, controls operation of the input-output devices, 
and performs automatic accuracy checks. 

Program Control includes a number of specialized devices. Those which are of interest to the programmer are 
diagrammed in Figure 5, and are briefly discussed below, along with certain automatic Program Control functions. 

Registers 

The Memory Addressing Register stores the address of the HSM location to be processed. The capacity of this 
register is four RCA 301 characters. 

The Memory Register has a capacity of two RCA 301 characters. It receives the diad contents that emerge from 
or are to be placed in the HSM. A Series of Memory Output Gates permit or inhibit entrance into the Memory Register 
of either or both of the characters that emerge from the HSM. 

The Interchange links the Memory Register with the Memory Address Bus. It selects the proper bus or busses 
to which characters are transferred from the Memory Register according to the operation being performed. For ex- 
ample, during staticizing operations, it selects the proper busses for the transfer of two instruction characters 
(diad) at a time into the proper registers. During an Input-output operation, it selects the correct bus for single 
character transfer of information into and out of the HSM. 

The A Register has a capacity of four RCA 301 characters. It receives the A address of an instruction, and 
when necessary, holds the address of each character being processed in the Normal Mode. 

The B Register has a capacity of four RCA 301 characters. Itreceives the B address of an instruction, and 
when necessary, holds the address of each character being processed in the Normal Mode. 

The P Register has a capacity of four characters and holds the HSM address of the next instruction in sequence. 

The NOR ( Normal Operation) Register has a capacity of one RCA 301 Character. It holds the Operation code 
of the instruction currently being executed in the Normal Mode. 

The N Register has a capacity of one character. It holds the N character of the currently processed instruction. 

The Nr ( Repeat ) Register is used by the Repeat instruction to store the count. 

When an operation is executed in the Simultaneous Mode, four Registers are utilized: 

Simultaneous Operation Register (SOR) (receives OP Code) 

M Register (receives N character) 

S Register (receives A address) 

T Register (receives B address) 

These registers assume the function of the NOR, N, A and B Registers respectively. 

If an operation is executed in the Record File Mode, the following registers are utilized: 

Record File Operation Register (FOR) (receives OP Code) 

L Register (receives N character) 

U Register (receives A address) 

V Register (receives B address) 

These registers also assume the function of the NOR, N, A, and B Registers. 
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The D Register has a capacity of two RCA 301 Characters. Comparisons and arithmetic instructions utilize this 
register. 

The Bus Adder is used to modify the contents of the various address registers. The Bus Adder can increment or 
decrement the contents of these registers by either 1 or 2, or leave them unchanged, thus permitting register con- 
tents to be directly related to the currently processed characters or diads. 

The A-B Equality Circuit is located between the A and B Registers and is used to compare their contents. When 
they are equal, a flip-flop is set indicating to the Computer that the instruction-defined sector has been processed 
and the instruction can be terminated. In instructions that specify the left and right boundaries of the HSM sector to 
be processed, the contents of the A Register are always increased toward A-B equality and the contents of the B 
Register remain unchanged. 

The Memory Address Bus is a four character pathway between the Interchange, Computer Registers, and Input- 
Output buffers. The particular pathways used are determined primarily by the Interchange. 

The Previous Result Indicators, or PRTs are a set of flip-flops which preserve the sign of the result (or the zero 
result) of an arithmetic operation for automatic reference by a subsequent decision instruction. If the result is pos- 
itive, the Previous Result Positive (PRP) flip-flop is set; if negative, the Previous Result Negative (PRN) flip-flop 
is set; if zero, the Previous Result Zero (PRZ) flip-flop is set. The PRI’s are set in most of the arithmetic and log- 
ical instructions, and in certain search and transfer operations. 

The PRI’s may be sensed by use of the Conditional Transfer of Control Instruction. 

Arithmetic Functions 

The arithmetic function of addition and subtraction in the RCA 301 System is performed by the use of arithmetic 
tables permanently stored in the High Speed Memory (Standard Memory Locations 0000-0199). These locations can be 
written into only if a special button on the console is depressed, thereby preventing the accidental destruction of 
these tables. The add and subtract instructions perform arithmetic operations utilizing a table lookup technique 
where the arguments are the specified operands. 

Automatic Storage of Final Contents of the A Register (ST A) 

STA is an automatic operation which occurs at the conclusion of selected RCA 301 instructions. In STA, the fi- 
nal contents of the A Register are automatically stored in the High Speed Memory locations 0212-0215. This permits 
the subsequent use of the final A Register contents. It is also a highly convenient programming technique which can 
be utilized to eliminate memory searching time. 

STA is performed in the following list of instructions: 

Locate Symbol Left 
Locate Symbol Right 
Transfer Data by Symbol Left 
Transfer Data by Symbol Right 
Tape Read Forward Normal 
Tape Read Reverse Normal 
Block Read Record Normal 
Sector Read Disc Normal 

To preserve the final A Register contents of all other instructions, the Store Register instruction can be used. 

Automatic Storage of Contents of P Register (STP) 

STP is an operation which occurs whenever control is to be transferred; that is, whenever the next instruction to 
be performed is not the one stored immediately following the current instruction. STP automatically stores the con- 
tents of the P Register in standard High Speed Memory locations 0216-0219. The stored address is the address of 
the instruction that would have been executed if the transfer of control had not taken place. STP is performed in the 
following instructions, but only when con trol is actually transferred: 
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Condition Transfer of Control 
Tally 

Input-Output Sense 
{Repeat Instruction 

The Repeat Instruction (RPT) will cause the next one of the following instructions to be performed to be repeated 
a specified number of times: 

Tape Read Forward Normal 

Tape Read Reverse Normal 

Add 

Transfer Data Left 
Transfer Data Right 
Subtract 

Translate by Table 
Transfer Data by Symbol Left 
Transfer Data by Symbol Right 
Logical "OR” 

Exclusive "OR” 

Logical "AND” 

The number of times a repeatable instruction following an RPT is to be repeated is specified in the N character 
of the RPT. If the N character of the RPT is zero, the instruction will be executed but not repeated. If the N char- 
acter of the RPT is one, then the instruction will be performed twice. For proper operation the RPT instruction must 
be followed immediately by a repeatable instruction. Each repeatable instruction, when repeated, requires three ad- 
ditional status levels (21 microseconds) when the contents of the N R (Repeat) Register exceed zero, and requires 
one additional status level (7 microseconds) when the contents of the N R (Repeat) Register equal zero. 

Simultaneity in the RCA 301 System 

Simultaneity in the RCA 301 Computer is defined as the coincident execution of two or three instructions. Simul- 
taneity is accomplished through the optional control units: the Simultaneous Mode Control Unit and the Record File 

Mode Control Unit. When an instruction utilizes the circuitry of the Simultaneous Mode Control Unit it is progressing 
in the "Simultaneous Mode” . When an instruction utilizes the circuitry of the Record File Mode Control Unit it is 
progressing in the "Record File Mode”. When an instruction utilizes the Program Control circuitry of the basic com- 
puter it is progressing in the "Normal Mode”. 

Each of the RCA 301 instructions are designed to operate in one of the three modes. Those instructions designed 
to operate in the Normal Mode will operate in that mode only. If a button, called SMDI (Simultaneous Mode Inhibit), on 
the Console Panel is not on, those instructions designed to operate in the Simultaneous Mode will operate in that 
Mode only. If, however, SMDI is on, simultaneous instructions will operate in the Normal Mode as if they were Nor- 
mal instructions and the Store S Register instruction will store the contents of the A Register in STA locations. 
Those instructions designed to operate in the Record File Mode will operate in that mode only. 

Operation of the Simultaneous Mode 

The following instructions are designed to operate in the Simultaneous Mode: 

Card Read Simultaneous 
Card Punch Simultaneous 
Tape Read Forward Simultaneous 
Tape Read Reverse Simultaneous 
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Tape Write Simultaneous 

Print and Paper Advance Simultaneous 

Block Read Record Simultaneous 

Block Write Record Simultaneous 

Sector Read Disc Simultaneous 

Sector Write Disc Simultaneous 

All instructions in the RCA 301 System are staticized in the Normal Mode, When any one of the above instruc- 
tions are staticized, if: 

1. SMDI is not on, 

2. The system is equipped with a Simultaneous Mode Control Unit, 

3. The Simultaneous Mode Control Unit is free; i.e., some other instruction is not now progressing in the Si- 
multaneous Mode, 

then the simultaneous instruction is transferred to the Simultaneous Mode; i.e., the contents of the NOR Register are 
transferred to SOR, the contents of the N Register are transferred to the M Register, the contents of the A Register 
are transferred to the S Register and the contents of the B Register are transferred to the T Register. The instruc- 
tion is then executed in the Simultaneous Mode with SOR, M, S and T Registers acting as the NOR, N, A and B Reg- 
isters respectively. The instruction is then processed similarly to a normal instruction. Immediately upon the trans- 
fer of an instruction from the Normal to the Simultaneous Mode, the Normal Mode is free to accept the next instruction. 

If a simultaneous instruction is staticized and SMDI is on, the instruction is not transferred to the Simultaneous 
Mode, but is executed in the Normal Mode. 

If a simultaneous instruction is staticized and SMDI is not on, but the system is not equipped with a Simultaneous 
Mode Control Unit, the instruction will be skipped. 

If a simultaneous instruction is staticized and SMDI is not on, but the Simultaneous Mode is occupied, the simul- 
taneous instruction will hold off in the Normal Mode until the Simultaneous Mode is free; i.e., the simultaneous in- 
struction will occupy the Normal Mode, but will not be executed therein. When the Simultaneous Mode becomes free, 
the instruction will be transferred to the Simultaneous Mode to be executed there, freeing the Normal Mode for the 
next instruction. 

All instructions will be executed serially and will take place in the mode desired when, 

1. A System is equipped with a Simultaneous Mode Control Unit. 

2. SMDI is not on. 

3. ISIM (Inhibit Simultaneity) button on the Console Panel is on. 

If a parity error occurs while a Simultaneous Mode input-output instruction is being executed, the mode in which 
the error occurred is stopped immediately and the instructions presently being executed in the other modes are com- 
pleted before the computer halts. If the error occurs in the Simultaneous Mode, the SAL (Simultaneous Alarm) light will 
be on as well as another error light which will indicate the type of error. 

Operation of the Data Record File Mode 

The following instructions are designed to operate in the Record File Mode: 

Record File Mode Read 

Record File Mode Write 

All instructions are staticized in the Normal Mode. When any one of the above instructions are staticized, if: 

1. The system is equipped with a Record File Mode Control Unit, 

2. The Record File Mode Control Unit is free; i.e., some other instruction is not progressing in the Record 
File Mode, then 

the Record File Mode instruction is transferred to the Record File Mode; i.e., the contents of the NOR Register are 
transferred to FOR, the contents of the N Register are transferred to the L Register, the contents of the A Register 
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are transferred to the U Register and the contents of the B Register are transferred to the V Register. The instruct 
tion is then executed in the Record File Mode with FOR, L, U and V Registers acting as the NOR, N, A and B Reg- 
isters respectively. The instruction is then processed similarly to a normal instruction. 

Immediately upon the transfer of an instruction from the Normal to the Record File Mode, the Normal Mode is 
free to accept the next instruction. 

If a Record File Mode instruction is staticized and the system is not equipped with a Record File Mode Control 
Unit, the instruction will be skipped. 

If a Record File Mode instruction is staticized and the Record File Mode is occupied, the Record File Mode in- 
struction will hold off in the Normal Mode until the Record File Mode is free; i.e, , the Record File Mode Instruction 
will occupy the Normal Mode, but will not be executed therein. When the Record File Mode becomes free, the instruc- 
tion will be transferred to the Record File Mode for execution, freeing the Normal Mode for the next instruction. 


Device Busy Hold-Off 

As soon as an input/output instruction is staticized regardless of the mode in which it is to be executed, it senses 
the input output device it must use. If the device is busy, the instruction holds off in the Normal Mode until the de- 
vice is free. 

Independent Operations 

The following operations are independent operations: 

Band selection 
Track selection 
Rewinding tapes 
Paper advancing 

Regardless of the mode in which the instructions causing these functions are executed, once any one of these 
functions is initiated, they continue independent of the Computer. The instruction, then, is considered by the Com- 
puter circuitry to have completed itself upon the initiation of the function, and the mode which the instruction occu- 
pied is thereby freed for immediate use. 

In a system equipped with both the Simultaneous Mode Control Unit and the Record File Mode Control Unit, it is 
possible to have one instruction progressing in the Simultaneous Mode, another instruction progressing in the Record 
File Mode, and still another instruction progressing in the Normal Mode and any number of independent operations in 
progress, all simultaneously. 

If a parity error occurs while a Record File Mode instruction is being executed the mode in which the error occurred 
is stopped immediately and the instructions presently being executed in the other modes are completed before the 
computer halts. If the error occurs in the Record File Mode, the FAL (Record File Alarm) light will be on as will an- 
other error light which will indicate the type of error. 


Time Sharing 

Simultaneity in the RCA 301 System is accomplished through a technique known as "time sharing”. All input/out- 
put instructions need to access the High-Speed Memory for only a fraction of the time they are in progress. For most 
of their execution times, input/output instructions must wait for some mechanical action in the input/output device to 
occur (e.g., card movement, tape movement, print drum revolution, etc.) 
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The nominal time ratios that each input-output instruction must access memory is given in the following table: 


DEVICE 

Instructions Must Access 
Memory For 

Out of Every 

Card Reader 

13.44 ms 

100 ms 

Card Punch (100 cpm) 

6.72 ms 

600 ms 

(200 cpm) 

13.44 ms 

300 ms 

Paper Tape-Read or Punch (100 cps) 

7 fis 

10 ms 

(1000 cps) 

7 fis 

1 ms 

Printer - 120 Column: Synchronous Mode 

20.069 ms 

60 ms 

Asynchronous Mode 

27.328 ms 

76 ms 

160 Column: 



Synchronous Mode, full speed 

26.649 ms 

55.8 ms 

Asynchronous Mode, full speed 

36.288 ms 

71.8 ms 

Synchronous Mode, 

26.649 ms 

83.9 ms 

reduced speed 



Asynchronous Mode, 

36.288 ms 

100 ms 

reduced speed 



Monitor Printer 

7 fis 

100 ms 

Data Record File 

7 flS 

400 fis 

Data Disc File 

7 fis 

62.5 fis 

Hi -Data Magnetic Tape-Read Write 

7 fis 

100 fis 

33.3 KC Magnetic Tape-Read Write 

7 fis 

30 fis 

66.7 KC Magnetic Tape-Read Write 

7 fis 

30 fis 


In the RCA 301 System, then, the HSM is time shared; i.e., during the time that an input-output instruction is in 
progress, but is not using memory, another input/output instruction and/or compute instruction can use the memory. 


THE CONSOLE 

Register Display 

When the computer is not running, no register is displayed. To display a register, it must be selected. To change 
the contents of a register, it must be selected and then the proper bits (buttons) depressed. These buttons which dis- 
play the contents of a selected register are the rightmost bank in Figure 6 illustrating the layout of the buttons on 
the console. 

REGISTER SELECTION 

Depressing one of the select buttons will cause the display of a register. The registers that can be selected are: 
P, A, B, S, T, U, V - four characters in length. 

NOR/N, SOR/M, FOR/L - two characters displayed; one is the operation code, the other the N Register or its 

corresponding registers in the other modes. 

MR - Memory Register - two characters. 

SPECIAL PURPOSE SWITCHES 

These are alternate action switches. 
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1. OCSP — (One Cycle Stop) 

This switch permits ’’one status level at a time” operation by stopping the computer at the end of every 
status level. 

2. ICSP — (Instruction Complete Stop) 

Permits ”one instruction at a time” operation by stopping the computer prior to the staticizing of the nest 
instruction. 

3. FPLS — (First Processing Level Stop) 

Stops the computer after staticizing an instruction. 

4. RDM — (Read Memory) 

Allows the displaying of any diad in HSM. 

5. WRM — (Write Memory) 

Allows the placing of a diad into two locations in HSM. 

6. HSMI - (HSM Inhibit) 

Inhibits information from going to or coming from HSM. 

7. BAI — (Bus Adder Inhibit) 

Adding or subtracting ability of the Bus Adder is inhibited. Output of the Bus Adder is the same as the 

input. 

8 . STLR — (Status Level Repeat) 

Inhibits changing the current status level. 

9. ISIM — (inhibit Simultaneity) 

Causes all instructions to be executed serially although they take place in the mode desired. 

10. BCT — (Bypass Card Translation) 

Bypasses the automatic card translation in the card read instruction. Two characters for each column read 
will be placed in HSM. 

11. INT — (Interrupt) 

This button can be sensed by the CTC instruction when N = &. 

12. WTAB - (Write to Table) 

When set, this switch allows the arithmetic tables (HSM locations 0000-0199) to be written into HSM. When 
reset, any attempt to write to the tables will cause an alarm. 

13. SMDI — (Simultaneous Mode Inhibit) 

When set, causes all Simultaneous Instructions to be performed in the Normal Mode. It also will store the 
A Register when the S Register is indicated in the Store Register instruction. 

14. ALI — (Alarm Inhibit) 

When this switch is depressed the Computer will not stop on any error condition. The alarm indicator, how- 
ever will light. 

STATUS LEVEL SELECTION (STL) 

To select a status level its proper bit configuration must be placed in the buttons 2 6 to 2° in the second bank. 

Alarm Indicators 
PARITY ERRORS 

The following errors indicate incorrect parity in the associated registers): 

1. SORM — (Simultaneous Operation or M Registers) 

2. NORN — (Normal Operation of N Registers) 

3. FORL — (V or L Registers) 

4. NRPE — (Repeat Register) 

5. MAPE — (Memory Address Register) 

6. MRPE — (Memory Register) 
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7. DPE — (D Register) 

8. STLE — (Status Level) 

OTHER ERRORS 

1. COME — Error in the Comparator. 

2. ARIE — Arithmetic Error caused by one of the following: 

Processor with 10,000 or 20,000 character memory: 

a. 2 4 bit is a "one” in MSD of both operands in an Add instruction. 

b. 2 4 bit is a "one” in other than MSD or LSD of either operand. 

c. 2 4 bit is a "one” in the MSD of one of the operands and there is a carry. 

Processor with 40,000 character memory: 

a. An address ADD or address SUBTRACT instruction with a resultant negative address whenever an op- 
erand is distinguishable from data by having a zone bit in the MSD position. 

b. 2 4 bit is a "one” in other than the MSD or LSD of either operand. 

c. 2 5 bit is a "one” in the MSD of one of the operands and there is a carry. 

3. WTT — attempted to write to arithmetic table (HSM location — 0000-0199) with WTAB reset. 

4. DDF — (Device doesn’t Follow) 

The device addressed is inoperable. 

5. RE — (Read Error) 

An error has occurred during a "read” instruction or when data is transferred from HSM to the printer out- 
put buffer. 

6. TAE — (Tape Address Error) 

Parity error in the tape address. 

7. CCE - (Card Compare Error) 

The second read station does not compare with the first read station on the Card Reader, or the read sta- 
tion does not compare with the punch on the Card Punch. 

8. WE - (Write Error) 

An error has occurred during a "write” instruction or when data is transferred between the Memory Regi- 
ster and an input or output buffer. 

9- MCP — (Missing Clock Pulse) 

This is an error on the 33.3 or 66.7 KC tape stations . 

10. SAL — (Simultaneous Alarm) 

An input-output alarm has occurred and the instruction was in the Simultaneous Mode. When this light is 
on, another one will also light to indicate the type of error. 

11. MPE — (Multipunch Error) 

A non-301 character has been recognized on a card read with the BCT switch off. 

12. CIG - (Character in the Gap) 

A block of less than 3 characters has been read. 

13. RAE - (Record File Address Error) 

Parity error in the Record File Address Register. 

14. FAL - (Record File Alarm) 

An error has occurred in an instruction in the Record File Mode. 

MISCELLANEOUS 

1. SB — Indicates Simultaneous Mode Busy. 

2. FB — Indicates Record File Mode Busy. 
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3. I owtr Off *** ill turn off power. It is not possible to turn power on from the console. This must be done at 
the Power Supply. 

4. GEN RES - General Reset - Resets all registers and counters and the majority of flip-flops. It sets up the 
first status level (PI). 

5. START — Used to execute status level displayed. 

6. All buttons having diamond configurations are reset buttons. 


26 












































Tie RCA 301 Instruction 


GENERAL DESCRIPTION 


INTRODUCTION 

The RCA 301 Computer operates under the direction of two-address instructions. For descriptive purposes, 
these instructions may be classified into four general categories: (1) Input/Output, (2) Data Handling, (3) Arithmetic 
and (4) Decision and Control. 

Input-Output Instructions 

These instructions enable the Computer to communicate with the peripheral devices. They perform the functions 
of positioning or searching tapes or disc files, bringing data from an input medium into the computer or sending 
data from the computer to an output medium. 

In the group, certain operations can be executed in the Simultaneous Mode as well as in the Normal Mode, so 
that operational time for these instructions can overlap that of other instructions. In addition, several instructions 
can be executed in the Record File Mode. 

Rewind to BTC, Band Select and Track Select instructions as well as the paper advance function are initiated 
by the Computer, but once underway, operate completely independent of the Computer. Any number of tapes may be 
rewinding while three instructions (unrelated to the rewinding tapes) are being simultaneously executed. 

Data Handling Instructions 

These are non-arithmetic instructions for manipulation of data stored in the High-Speed Memory. The instructions 
included in this group permit operational control by symbol, address, or count. The major data handling functions 
operate from right to left or left to right according to the specific instruction involved. 

Arithmetic Instructions 

Of the instructions in this group, twoare decimal, and three are used to alter the bit configuration of an operand 
through the use of logical operations. 

The decimal instructions operate in accordance with arithmetic rules and are designed to handle operands of 
equal length. 

Three instructions. Logical "OR”, Logical "AND” and Exclusive "OR” constitute what may be considered 
as a separate arithmetic category. They are used to alter the bit configuration of an operand by the employment of 
a second operand to "mask-out” or to insert "1” bits. 

The Previous Result Indicators (PRI’s) preserve the sign of the result of an arithmetic instruction for reference 
by a subsequent decision instruction. 

■ ' £/*. : 

Deci sion and Control instructions 

These instructions influence the sequence of operation. Three instructions enable the programmer to address 
registers directly and one instruction is conditional; that is, it chooses a path according to selected conditions. 
One instruction stops the Computer operation. The"Repeat” instruction enables the Computer to execute the same 
instruction a designated number of times. The compare instruction enables the Computer to determine the relative 
magnitude of two operands of equal length. 

Description of Instructions 

Information pertaining to each instruction is described under the headings as given below. Special explanation 
for some of these is also included. 
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Instructive Symbol (OP Code) 

Name and Abbreviation of Instruction 
Repeatable, if applicable 
General Description 
Format of Instruction 
Direction of operation 
Standard Location, if used 
Outline of operation 
Final Registers Contents 
PRI settings, where applicable 
Timing 
Example 

DIRECTION OF OPERATION 

A Direction of Operation subsection appears in all applicable instructions and defines the direction of opera- 
tion in HSM. r 

OPERATION 

. An . 0udine of Operation subsection supplements the General Description prefacing the instruction. Internal 
ogic is described not m every detail, but only to the extent that it contributes to the attainment of the objectives 
o a programmers reference manual: (1) to help the programmer gain a better understanding of Computer operation, 
( 2 ) to permit the programmer to modify the instructions and their application for individual problem solution and (3) 
to enable the programmer to develop advanced programming techniques. 

TIMING 

Due to the variable item length concept in the RCA 301 System, instruction times can be expressed only as a 
function of the number of characters involved in a given operation. For example, the time required to write out to 
tape depends on die number of characters to be written, and the time required to add two numbers together depends 
on the number of digits in the operands., ; /V.. ' ' -SVA 

The time, or timing formula, listed for each instruction includes staticizing time, and STA or STP where ap- 
plicable. Indirect addressing requires an additional 14 microseconds per indirect address. 

Each time a repeatable instruction is repeated there are three additional status levels (21 microseconds) 
required when the contents of the N E (REPEAT) Register exceed zero, and one additional status level (7 micro- 
seconds) when the N R (Repeat) Register contents are zero. 

EXAMPLES 

Wherever possible, the examples that accompany the instruction include representation of the affected portion or 
portions of the High-Speed Memory. The content of the HSM locations are shown by bit values in some of the in- 
structions and as alphanumeric characters in other instructions. 

In each example, the subheading "HSM before Instruction is Executed” is to be interpreted as before execution 
but after staticizing. The contents of the memory locations are not affected by staticizing. The initial register 
settings of A if B i? Tj, Sj however, reflect register contents after staticizing. 
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The RCA 301 Instructions 


DATA HANDLING INSTRUCTIONS 

Translate by Table (A) 

Locate Symbol Left (K) 

Locate Symbol Right (L) . . . 

Transfer Data Left (M) 

Transfer Data Right (N) 

Transfer Data by Symbol Left (/) 

Transfer Data by Symbol Right (P) 

Transfer Symbol to Fill (J) 

ARITHMETIC INSTRUCTIONS 

Add (+) 

Subtract (-) 

Logical "OR” (Q) • 

Logical "AND” (T) 

Exclusive "OR” (U) 

DECISION AND CONTROL INSTRUCTIONS 

Store Register (V) 

Conditional Transfer of Control (W) 

Compare Left (Y) 

Tally (X) 

Halt ( . ) . 

Repeat (R) 

Input/Output Sense (S) 

INPUT/OUTPUT INSTRUCTIONS 

Card Read Normal (0) 

Card Read Simultaneous (1) 

Card Punch Normal (2) (Model 334 Card Punch) . . . . 
Card Punch Normal (2) (Model 336 Card Punch) . . . . 
Card Punch Simultaneous (3) (Model 334 Card Punch) 
Card Punch Simultaneous (3) (Model 336 Card Punch) 

Tape Read Forward Normal (4) 

Tape Read Forward Simultaneous (5) 

Tape Read Reverse Normal (6) 

Tape Read Reverse Simultaneous (7) 

Tape Write Normal (8) 

Tape Write Simultaneous (9) 

Rewind to BTC (;) 

Print & Paper Advance Normal (B) 

Print & Paper Advance Simultaneous (C) 

Band Select Normal (D) 

Band Select Record File Mode (E) * • ■ 

Block Read Record Normal (F) * ■ 

Block Read Record Simultaneous (G) 

Block Write Record Normal (H) . . • • 

Block Write Record Simultaneous (I) 

Record File Mode Read (*) 

Record File Mode Write (%) ■ 

Track Select (D) 

Sector Read Disc Normal (F) • • 

Sector Read Disc Simultaneous (G) 

Sector Write Disc Normal (H) 

Sector Write Disc Simultaneous (I) 


Page 

TRA-31 

LSL-33 
LSR-36 
DL-38 
DR— 40 
DSL -42 
DSR-43 
SF-44 


ADD-45 
SUB-48 
OR— 50 
AND— 52 
EXO-54 

REG— 56 
CTC-58 
COM— 60 
TA-62 
HLT-63 
RPT-64 
IOS-65 


CRN-67 
CRS-70 
CPN-72 
CPN-74 
CPS— 75 
CPS— 76 
RFN-77 
RFS-80 
RRN-81 
RRS-83 
TWN-84 
TWS-86 
RWD-87 
PAN-88 
PAS-91 
BSN-93 
BSM-94 
BRN-95 
BRS-97 
BWM-99 
BWS-101 
RMR-103 
RMW-105 
TS— 107 
SRN-108 
SRS-110 
SWN—112 
SWS-114 
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A Translste By Table CTRA) 


Repeatable 


General Description 

This instruction translates a specified number of characters in an area from one code to another by the use of 
a translate table. It may be used to translate from one to forty-four characters in memory. 

Format 

Operation — A 

N — number (0-44) of characters to be translated. (See Appendix VI A). 

A Address — HSM location of leftmost character to be translated and result area. 

B Address — HSM location of first character of translate table (must end in 00). 

Direction of Operation 
Left to right. 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the N Register are examined. If zero, the instruction terminates. If other than zero, the charac- 
ter specified by the contents of the A Register is transferred to the D Register as follows: 2 2 , 2 1 , and 2° bits are 
transferred to corresponding positions in D 3 ; 2 5 , 2 4 , and 2 3 bits are transferred to the 2 2 , 2 1 , and 2° positions, re- 
spectively, of D 2 ; the remaining bits in the D Register are zeros, except parity bits, which are generated properly. 
The contents of B Q , B x , D 2 , and D 3 are used to address the translate table. The character is read out of the trans- 
late table and transferred to the HSM location specified by the contents of the A Register. The contents of the A 
Register are incremented by one. N is decremented by one and the cycle is repeated. 

Final Register Contents 

(A) f = HSM character location one to the right of the last character translated. 

(B) f = (B) i 

Timing 

Total time in microseconds 

= 21n + 35 where n = number of characters to be translated. 


Example: 

Instruction: 



Operation N 

A Address 

B Address 

A 5 

HSM before the Instruction is Executed 

4053 

6300 


KHH 

v| 


4053 

4054 

4055 

H53S91 

1 

4058 

i 

2 

5 

7 



3 

6 

1 


9 


Table: (Partial) 




1 

2 

3 

4 

5 

6 

7 

8 

9 


Z 

A 

B 

C 

D 

E 

F 

G 



631 

H 

I 

J 

K 

L 

| 



O 




HSM after the Instruction 


4050 




1 

|| 

|| 

4057 

4058 

1 

2 

5 

G 

C 

F 

D 

H 

9 
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Final Register Contents: 

A t = 4058 
B f = 6300 

Time: 

21 (5) + 35 = 140 fis. 
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K Locate Symbol Left (LSL) 


General Description 

This instruction searches through the contents of successive HSM locations between and including, two speci- 
fied addresses. The operation ceases when the rightmost location is reached or upon detecting a non-selected 
symbol. 


Format 

Operation 

N 

A Address 
B Address 


— K. 

— Selected symbol. 

— Leftmost HSM location to be searched. 

— Rightmost HSM location to be searched. 


Direction of Operation 
Left to right. 


Standard Location 
STA (0212-0215) 


Outline of Operation 

This instruction initially sets PRZ, and operates in the following cycle: 

The contents of the A Register are placed in the Memory Address Register. The contents of the A Register are 
compared with the contents of the B Register and if this comparison proves equal ABE (A-B Equality) is set; if the 
comparison proves unequal ABE is not set. The contents of the A Register are incremented by one. 

The contents of the HSM location specified by the Memory Address Register is compared with the contents of 
the N Register. 

(1) If this comparison proves unequal, and the contents of the Memory Address Register are equal to Ai, PRN is 
set, the contents of the A Register is decremented by two, and the instruction terminates. 

(2) If this comparison proves unequal, and the contents of the Memory Address Register are not equal to Ai, PRP 
is set, the contents of the A Register is decremented by two, and the instruction terminates. 

(3) If this comparison proves equal and ABE is set the contents of the A Register is decremented by one and the 
instruction terminates. 

(4) If this comparison proves equal and ABE is not set the cycle is repeated. 


Final Register Contents 

If a character is found not equal to N 

(A) f = One HSM address to the left of that character. 

(B) f = (B)j 

If all characters searched are equal to the contents of N 

(A) , « (B) t 

(B) f = (B)t 


PRI 

PRN is set when the first character searched is not equal to the contents of N. 

PRZ is set when all characters searched are equal to the contents of N. 

PRP is set if a non selected symbol is found in the specified HSM area after a character equal to the contents 
of N has been found. 
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Timing 

Total time in microseconds 

= I4n + 70 if a character is found not equal to the contents of N. 

= I4n + 5 6 if all characters searched are equal to the contents of N. 
n = number of selected symbols searched. 


Example #1 


Instruction: 




Operation 

N 

A Address 

B Address 

K 

O 

1000 

1009 

HSM before and after Instruction 

is Executed: 




B23I 


1002 

mm 

1004 

1005 


1 

■ 

■EBB 



0 

0 

0 

1 

0 

3 

mm 

9 


Final Register Contents: 

(A) f = 1004 

(B) f = 1009 


PRI 

PRP is set 
Time: 

14 (5) + 70 = 140 fis. 


Example #2 




Instruction: 




Operation 

N 

A Address 

B Address 

K 

sp 

2010 

2019 

HSM before and after Instruction is 

Executed: 





2011 

2012 

2013 

2014 

2015 

2016 

2017 

mm 

■eedbi 

sp 

sp 

S 1 

sp 

sp 

sp 

sp 

sp 

sp 

S P 


Final Register Contents: 

A { = 2019 
B f = 2019 


PRI 

PRZ is set 


T ime: 

14 (10)4 56= 196 {is. 
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Example #3 




Instruction: 




Operation 

N 

A Address 

B Address 

K 

O 

3278 

3284 

HSM Before and After Instruction 

is Executed: 




3278 

3279 

3280 

3281 

3282 

3283 

3284 

3 

2 

7 

9 

0 

0 





Final Register Contents: 


A t = 3277 
B f = 3284 

PRI 

PRN is set 
Time: 

14 (1)+ 70= 84 jis. 


35 







L Lsccite Syrnfe©! Right CLSR) 


General Description 

This instruction searches through the contents of successive HSM locations between, and including, two speci- 
fied addresses. The operation ceases when the leftmost location is reached or upon detecting a non-selected symbol. 

Format 

Operation — L. 

N — Selected Symbol. 

A Address — Rightmost HSM location to be searched. 

B Address — Leftmost HSM location to be searched. 

Direction of Operation Standard Location 

Right to left. STA (021 2-0215) 

Outline of Operation 

This instruction initially sets PRZ, and operates in the following cycle. 

The contents of the A ' .egister are placed in the Memory Address Register. The contents of the A Register are 
compared with the contents of the B Register and if this comparison proves equal ABE (A-B Equality) is set; if the 
comparison proves unequal, ABE is not set. The contents of the A Register are decremented by one. 

The contents of the HSM location specified by the Memory Address Register is compared with the contents of 
the N Register. 

(1) If this comparison proves unequal, and the contents of the Memory Address Register are equal to Ai, PRN is 
set, the contents of the A Register is incremented by two, and the instruction terminates. 

(2) If this comparison proves unequal, and the contents of the Memory Address Register are not equal to Ai, PRP 
is set, the contents of the A Register is incremented by two, and the instruction terminates. 

(3) If this comparison proves equal and ABE is set the contents of the A Register is incremented by one and the 
instruction terminates. 

(4) If this comparison proves equal and ABE is not set the cycle is repeated. 

Final Register Content 

If a caaracter is f mnd i ot equal to N 

(A) f = One Hi>M address to the right of that character 

(B) f = (B)i 

If all characters searched are equal to the contents of N 

(A) f = (B), 

(B) f - (B)i 

PR1 

PRN is set if the first character searched is not equal to the contents of N. 

PRZ is set when all characters serrehed are equal to the contents of N. 

PRP is set when a non symbol is found in the specified HSM area after a character equal to the contents of N 
has been found. 


Timing 

Total time in microseconds 

= 14n + 70 if a character is found not equal to the contents of N. 
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= 14a + 56 if all characters searched are equal to the contents of N. 
N = number of selected symbols searched. 

Example 


Instruction: 

Operation 

N 

& 

A Address 

B Address 

L 

— 


1009 

1000 


HSM before and after Instruction is Executed: 


1000 

■g 

mem 


KB 

1005 

9EI3B 


■eh 

1009 

1 


3 

0 

9 

— 

mom 

MOM 

■*■1 

— 


Final Register Content: 

(A) , = 1005 

(B) { = 1000 


PRI 

PRP is set 
Time 

14 (5) + 70= 140 (is. 
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Ni Transfer Bata Left CPU 


Repeatable 


General Description 

This instruction transfers a specified number of consecutive characters from one HSM area to another HSM area. 
It may be used to transfer from one to orty-x>ur characters in memory. 

Format 

Operation — M 

N — 0-44 characters to be transferred (See Appendix VI A). 

A Address — HSM location of leftmost character to be transferred. 

B Address ~~ Destination address of first character. 

Direction of Operation 
Left to right. 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the N Regis ter are examined. If zero, the instruction terminates. If other than zero, the character 
specified by the A Register is transferred to the HSM location specified by the B Register. The contents of the A 
and B Registers are incremented by one, the contents of the N Register are decremented by one, and the cycle is 
repeated. 

Final Register Contents 

(A) f = Address ■■ ^cation one to the right of the last character transferred. 

(B) f = Address location one to the right of the last destination address. 

Timing 

Total time in microseconds 

= 14n + 35, where n equals the number of characters transferred. 

Example 

Instruction: 

Operation N A Address B Address 

M 5 1000 1006 

HSM before Instruction is Executed: 


1000 

1001 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 

1011 

A 

B 

A 

T 

E 

— 

— 

— 

— 


— 

— 


HSM after Instruction is Executed: 


1000 

■EDI 

| 

mam 

mi 

warn 

1006 

1007 


mam 

1010 

1011 

n 

D 


T 

E 

— 

D 

B 

A 

T 

E 

— 
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Final Register Setting: 
<A) f = 1005 
(B) f - 1011 

Time: 

(14 x 5)+ 35 = 105 [is . 
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N Transfer Oat® Right (DR) 


Repeatable 


General Description 

This instruction transfers a specified number of consecutive characters from one HSM area to another. It may 
be used to transfer from one to forty-four characters in memory. 

Fermat 

Operation — N 

N — 0-44 characters to be transferred (See Appendix VI A) . 

A Address — HSM location of rightmost character to be transferred. 

B Address -—Destination address of first character. 

Direction of Operation 

Right to left. 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the N Regis ter are examined. If zero, the instruction terminates. If other than zero, the charac- 
ter specified by the A Register is transferred to the HSM location specified by the B Register. The contents of 

the A and B Registers are decremented by one, the contents of the N Register are decremented by one, and the 
cycle is repeated. The A Address and the B Address will be staticized although N may equal zero. 

Final Register Contents 

(A) f = Address of location one to the left of the last character transferred. 

(B) f = Address of location one to the left of the last destination location. 


Timing 

Total time in microseconds. 

- 14n + 35, where n equals the number of characters transferred. 


Example 

Instruction: 



Operation N 

A Address 

B Address 

N 4 

HSM before Instruction is Executed: 

1003 

1009 


1000 

1001 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

B 

0 

0 

K 

— 

— 


— * 

— 

— 


HSM after Instruction is Executed: 


1000 

HE 01 


1 

| 

— 

1006 



1009 

B 

0 

0 

K 

— 

— 

B 

mn 


K 


40 







Final Register Settings : 

(A) f = 0999 

(B) { - 1005 

Time: 

(4 x 14) + 35 = 91 fis. 
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# Transfer Data By Symbol Left IDSL) 


Repeatable 


General Description 

This instruction transfers data terminated by a selected symbol from one HSM location to another. 


Format 

Operation — # 

fsf — Selected symbol on which to stop transferring. 

A Address — 1 A location of leftmost character to be transferred. 

B Address — 7 estination address of first character. 

Direction of Operation Standard Location 

Left to right STA (0212-0215) 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the HSM location specified by the A Register are compared with the contents of the N Register. 
The character specified by the A Register is transferred to the HSM location specified by the B Register and the 
contents of the A and B Registers are incremented by one. If the comparison proved equal, the instruction termi- 
nates. If the comparison proved unequal, the cycle is repeated. 

Final Register Contents 

(A) f = HSM address location one to the right of the specified symbol in the original area. 

(B) f = HSM address location one to the right of the symbol in the destination area. 

Timing: 

Total time in roseconds. 

= I4n + 49, where n equals the number of characters being transferred. 


Example 
Ins true tion: 

Operation N 

A Address 

B Address 

# 

2000 

2007 

HSM before Instruction is Executed: 




2000 



2003 

2004 

2005 


2007 

2008 

2009 



ii 

$ 

4 

3 

2 

9 9 

— 

— 

— 

— 

— 

— 

— 

— 


HSM after Instruction is Executed: 


2000 


2002 


IIIJII 

2005 

2006 

2007 



1211 

I 

f||||||i 

$ 

4 

3 

2 

9 9 

— 

— 

$ 

4 

3 

2 

■ 

— 


Final Register Contents: 

(A) f = 2005 

(B) f - 2012 


Time: 

(5 x 14) + 49 = 119 (is. 
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P Transfer Data By Symbol Right (DSR) 


Repeatable 


General Description 

This instruction transfers data terminated by a selected symbol from one HSM location to another. 
Format 

Operation — P 

N — Selected symbol on which to stop transferring. 

A Address — HSM location of rightmost character to be transferred. -■ 

B Address — Destination address of first character. % Q 


Direction of Operation 
Right to left. 


Standard Location 
STA (0212-0215) 


Outline of Operation 

This instruction operates in the following cycle: 

The contents of the HSM location specified by the A Register are compared with the contents of the N Register. 
The character specified by the A Register is transferred to the HSM location specified by the B Register and the 
contents of the A and B Registers are decremented by one. If the comparison proved equal, the instruction termi- 
nates. If the comparison proved unequal, the cycle is repeated. 

Final Register Contents 

(A) f = HSM address of location one to the left of the specified symbol in the original area. 

(B) f = HSM address of location one to the left of the symbol in the destination area. 

Timing 

Total time in microseconds 

= I4n + 49, where n equals the number of characters being transferred. 

Example 
Ins true tion: 

Operation 
P 


N 


A Address 
3008 


B Address 
3003 


HSM before Instruction is Executed: 



(A) f = 3003 

(B) f = 2998 

Time: 

(5 x 14)+ 49- 119 fts. 
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J Transfer Symbol To Fill (SF) 


General Description 

This instruction inserts a selected symbol into each HSM location between and including the two given 
addresses, 

Format 

Operation — J 
N — Selected Symbol 

A Address — Leftmost location in memory to be filled. 

B Address — Rightmost location in memory to be filled. 

Direction of Operati »n 
Left to right. 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the N Register are transferred to the HSM location specified by the A Register, The contents 
of the A Register are compared with the contents of the B Register. If this comparison proves equal, the contents 
of the A Register are incremented by one and the instruction terminates. If the operation proves unequal, the con- 
tents of the A Register are incremented by one, and the cycle is repeated. 

Final Register Contents 

(A) , = (B), + 1 

(B) f = (B)i 


Timing 

Total time in microseconds 

= 7n + 35, where n equals the number of locations filled. 


Example 

Instruction: 




Operation 

N 

A Address 

B Address 

J 

HSM before Instruction is Executed: 

0 

3001 

3009 


3000 

3001 

3002 

3003 

3004 

3005 

3006 

3007 

3008 

3009 

3010 

J 

- 

S 

M 

I 

T 

H 

- 

- 

I 

I 


HSM aft er Ins true tit 3 is Executed: 



>1 

3000 

3001 

3002 

3003 

3004 

3005 

3006 

3007 

3008 

3009 

3010 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 


F inal Register Contents: 

(A) f = 3010 

(B) f = 3009 


T ime: 

(9 x 7)+ 35 = 98 fis. 
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-f- Add! (ADD) 


Repeatable 


General Description 

This instruction performs decimal addition in accordance with algebraic rules, providing a nor -zero suppressed 
sum, which is stored in the memory location originally occupied by the augend. The two operands must be equal in 
length, but may be of any length up to forty-four characters per each operand. 

Format * 

Operation — • + 

N — Number of characters (0-44) in each operand. (See Appendix VI A), 

A Address — HSM location of least significant digit of augend and sum. 

B Address — HSM location of least significant digit of addend. 

Direction of Operation 
Right to left. 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the N Register are examined. If zero, the instruction terminates. If other than zero, the contents 
of the HSM location specified by the A Register are transferred to the D 2 portion of die D Register; the contents 
of the HSM location specified by the B Register are transferred to the D 3 portion of the D Register. The contents of 
the D Register are used to generate an address in the Sum or Difference Table located in HSM depending on the 
sign in each operand. If the signs of the operands are alike, the Sum Table is addressed; if unlike, the Difference 
Table is addressed. The character thus addressed is transferred to the HSM location specified by the A Register. 
The contents of the A, B, and N Registers are decremented by one and the cycle is repeated. 

The sign of each operand does not require a separate character location, but is indicated by the 2 5 bit of the 
least significant digit (LSD) of each operand. When a one bit is present in the 2 6 position, the sign is negative. 
Otherwise it is assumed positive. 

In the event there is a carry beyond the most significant digit (MSD) of the sum, a one bit is placed in the 2 4 
bit position of the MSD of the sum and the first Overflow Indicator, which is present in all Processors, is set. In a 
Processor with a 40,000 character memory there may be an additional overflow carry from the 2 4 to the 2 5 position 
of the MSD of the sum and a second Overflow Indicator set. The 2 4 and 2 5 bit positions of the MSD of the sum then 
act as a two bit binary counter. Each Overflow Indicator can be sensed by the Conditional Transfer of Control 
instruction 

When there is a carry beyond the MSD of the sum, and the first Overflow Indicator has already been set in a 
Computer containing only one Overflow Indicator, the Computer stops on an alarm. When there is a carry beyond the 
MSD of the sum in a Computer with a second Overflow indicator and this indicator has already been set, the Com- 
puter stops on an alarm. 

The only allowable one zone bits in the operands of an addition for a processor with up to 20,000 characters 
are in the 2 4 bit position of the MSD and the 2 4 and 2® positions in the LSD. The only allowable one zone bits in 
the operands of an addition for a processor with 40,000 characters are the 2 4 and 2 5 bit positir ns in the MSD and 
the LSD. 

In single character operands, however, a one bit in the 2 4 position of either operand causes an alarm stop. 

If the operands have unlike signs and the larger, in absolute value, is the addend , then this causes the ’’end 
around condition” when N equals zero. By the use of the Difference Table, the sum is complemented to give the 

correct result. 

When the ADD instruction is used for address modification, the following special condi tions apply: 

1. If an indirect address is indicated by a one in the 2 4 bit position of d ^ LSD of either operand, a one s gen- 
erated in the 2 4 position of the LSD of the sum. 
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2. Addresses must always be positive. If it is desired to decrease an address, use the subtract instruction. 

3. If the result of address addition is greater than 20,000 in a processor containing up to a 20,000 character 
memory, an alarm stop occurs. 

4. If the result of address addition is greater than 40,000 in a processor with a 40,000 charactor memory, an 
alarm stop occurs. 

Final Register Contents 

(A) f = HSM address of location one to the left of the MSD of the sum. 

(B) f = HSM address of location one to the left of the MSD of the addend. 


PRS 

PRP is set if the sum is positive. 

PRZ is set if the sum is zero. 

PRN is set if the sum is negative. 

Timing 

Total time in microseconds 

= 28n + 49, where n is the number of characters in either operand (operands must be of equal lengths). 
If an ”end around condition” exists, 21n + 14 microseconds must be added to the above. 


Example 

Instruction: 




Operation 

N 

A Address 

B Address 

+ 

HSM before Instruction is Executed: 

5 

1006 

1012 


warn 

| 

1003 


1005 

1006 

1007 

1008 

1009 


IjfflfJ 

m 

m 

0 

1 

i 

8 

2 

B 

5 

4 

3 

2 

i 


HSM after Instruction is Executed: 


mm 




1005 

1006 

1007 

1008 

1009 

1010 

jjptj 


B 

5 

5 

5 

0 

3 

B 

5 

4 

3 

2 

1 


Final Register Contents: 

(A) , = 1001 

(B) f = 1007 

PRl 

PRP is set. 

Time: 

28 (5) + 49= 189 (is. 

Example #2 

Instruction: 

Operation N A Address B Address 

+ 4 2018 2023 
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HSM before the Instruction is Executed: 


2014 

2015 



2018 




2022 

2023 

2024 

— 

2 

4 

5 

7 

— 

3 

2 

6 

K 

— 


HSM after Instruction is Executed: 


2014 




JJSEB 

2019 

RE1 




2024 

— 

0 

co 

0 

N 

— 

3 

2 

6 

K 

— 


Final Register Contents: 

(A) f = 2014 

(B) f = 2019 

PR1 

PRN is set. 

Time: (End around condition) 

28 (4) + 49+ 21 (4) + 14 = 259 gs. 


Example #3 




Instruction: 




Operation 

N 

A Address 

B Address 

4 * 

3 

3356 

3352 


HSM before Instruction is Executed: 



3350 

3351 

3352 

3353 

3354 

3355 

3356 

mm 

m 

3 

2 

6 

— 

8 

5 

1 

— 


HSM after the Instruction is Executed: 



1 : 

3351 

3352 

3353 

3354 

3355 

KB 

KB 

— 

3 

2 

6 

— 

A 

7 

7 

I 

L 


First Overflow Indicator is set 

Final Register Contents: 

(A) , = 3353 

(B) f = 3349 

PRI 

PRP is set. 

Time: 

28 (3) + 49 = 133 (i s. 
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— Subtract (SUE) 


Repeatable 


General Description 

This instruction performs decimal subtraction in accordance with algebraic rules producing a non-zero suppres- 
sed difference which is stored in the memory location originally occupied by the minuend. The two operands must 
be equal in length, but of any length up to forty-four characters for each operand. 

Format 

Operation — (minus) 

N — Number (0-44) of characters in each operand. 

A Address — HSM location of least significant digit of the 
B Address — - HSM location of least significant digit of the 

Direction of Operation 

Right to left. 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the N Register are examined. If zero, the instruction terminates. If other than zero, the con- 
tents of the HSM location specified by the A Register are transferred to the D 2 portion of the D Register; the 
contents of the HSM location specified by the B Register are transferred to the D g portion of the D Register. The 
contents of the D Register are used to generate an address in the Sum or Difference Table located in HSM depend- 
ing on the sign in each operand. If the signs of the operands are alike, the Difference Table is addressed; if unlike 
the Sum Table is addressed. The character thus addressed is transferred to the HSM location specified by the A 
Register. The contents of the A, B, and N Register are decremented by one and the cycle is repeated. 

The sign of each operand does not require a separate character location, but is indicated by the 2 5 bit of the 
least significant digit (LSD) of each operand. When a one bit is present in the 2 5 position, the sign is negative. 
Otherwise it is assumed positive. 

In the event there is a carry beyond the most significant digit (MSD) of the result, a one bit is placed in the 2 4 
bit position of the MSD of the result, and the first Overflow Indicator, which is present in all Processors, is set. 
In a processor with a 40,000 character memory, there may be an additional overflow carry from the 2 4 to the 2 5 bit 
position of the MSD of the result, and a second Overflow Indicator set. The 2 4 and 2 5 bit positions of the MSD of 
the result then act as a two bit binary counter. Each Overflow Indicator can be sensed by the Conditional Transfer 
of Control instruction. 

When there is a carry beyond the MSD of the result, and the first Overflow Indicator has already been set in a 
computer containing only one Overflow Indicator, the computer stops on an alarm. When there is a carry beyond the 
MSD of the result in a computer with a second Overflow Indicator and this indicator has already been set, the com- 
puter stops on an alarm. 

The only allowable one zone bits in the operands of a subtraction for a processor with up to 20,000 characters, 
are in the 2 4 bit position of the MSD and the 2 4 and the 2 5 bit positions of the LSD. The only allowable one zone 
bits in the operands of a subtraction, for a processor with 40,000 characters, are the 2 4 and 2 5 bit positions in the 

MSD and the LSD. 

In single character operands, however, a one bit in the 2 4 position of either operand causes an alarm stop 

If the operands have like signs, and the larger, in absolute value, is the subtrahend, then this causes the "’end 
around condition” when N equals zero. By the use of the Difference Table, the difference is complemented to give 
the correct result. 

When the SUBTRACT instruction is used for address modification, the following special conditions apply: 

1- If an indirect address is indicated by a one in the 2 4 bit position of the LSD of either operand, a one is 
generated in the 2 4 position of the LSD of the difference. 


(See Appendix VI-A ) , 
minuend and the difference, 
subtrahend. 
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2. Both addresses entering the subtraction must be positive. 

3. The result must be positive. 

Final Register Contents 

(A) f = Address of location one to the left of the MSD of the difference. 

(B) f = Address of location one to the left of the MSD of the subtrahend. 

PRI 

PRP is set if the result is positive. 

PRZ is set if the result is zero. 

PRN is set if the result is negative. 

Timing 

Total time in microseconds 

= 28n + 49, where n is the number of characters in either 
If an "end around condition" exists, 21n + 14 microseconds 


Example 




Instruction 




Operation 

N 

A Address 

B Address 



3 

2006 

2010 


HSM before Instruction is Executed: 


operand (operands must be of equal lengths), 
must be added to the above. 


ESI 

2002 

2003 

2004 

2005 

2006 

2007 


ji 

2010 


E 

R 

9 

9 

9 

3 

i 

2 

3 


HSM after Instruction is Executed: 


BE 

BSWH 

2003 

2004 

2005 

2006 


2008 




E 

R 

8 

7 

6 

3 

1 

2 

3 


Final Register Contents: 

(A) f = 2003 

(B) f = 2007 

PRI 

PRP is set 
Time : 

28 (3) + 49= 133 (is. 
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Q Logics! "Ol" COR) 

Repeatable 

General Description 

This instruction is one of three instructions which provides the 301 system with bit manipulation abilities. 
It operates on equal length operands according to the rules outlined under "Outline of Operation" below. 

Format 

Operation — Q 

N — Number (0-44) of characters in each operand. (See Appendix VI-A). 

A Address — HSM location of least significant digit of first operand and result. 

B Address — HSM location of least significant digit of second operand. 

Direction of Operation 

Right to left. 

Outline of Operation 

This instruction operates in the following cycle: 

The contents of the N Register are examined. If zero, the instruction terminates. If other than zero, the 
contents of the HSM location specified by the A Register are combined bit by bit with the contents of the HSM 
location specified by the B Register. This bit manipulation is combined according to the following rules: 



Bit in 

Second Operand 

0 


Bit in Result 

~0 


0 


The result of the combination is placed in the HSM location specified by the A Register. The contents of the 
A, B, and N Registers are decremented by one and the instruction is repeated. 

All six information bits of each operand enter the operation. The proper parity for each result character is 
generated as part of this instruction. 

Example of Rules 

(a) I 00 1001 (b) 0 11 0001 

1 01 0001 0 10 0011 

0 01 1001 1 11 0011 

Final Register Contents 

(A) f = Address of location one to the left of the most significant digit of the result. 

(B) | = Address of location one to the left of the most significant digit of second operand. 

Timing 

Total time in microseconds 

= 21n + 35, where n is the number of characters in either operand (operands must be of equal lengths). 

Examp I® 

Instruction: 

Operation N A Address B Address 

Q 2 1003 1005 
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T im e: 

21(2) + 35 = 77 fis. 
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T Logical "And" CAMP) 


Repeatable 


Genera! Description 

This instruction is one of three instructions which provides the 301 system with bit manipulation abilities. 
It operates on operands of equal length according to the rules outlined under "Outline of Operation” below. 

Format 

Operation — T 

N — Number (0-44) of characters in each operand. (See Appendix VI-A), 

A Address — - HSM location of least significant digit of the first operand and the result. 

B Address — HSM location of least significant digit of the second operand. 

Direction of Operofion 
Right to left. 

Outline of Operation 

This instruction operates in the following cycle: 


The contents of the N Register are examined. If zero, the instruction terminates. If other than zero, the 
contents of the HSM location specified by the A Register are combined bit by bit with the contents of the HSM 
location specified by the B Register. This bit manipulation is combined according to the following rules: 



The result of the combination is placed in the HSM location specified by the A Register. The contents of the 
A, B, and N Registers are decremented by one and the instruction is repeated. 


All six information bits of each operand enter the operation. The proper parity for each result character is 
generated as part of this instruction. 

Example of Rules 

(a) 1 00 1001 (b) Oil 0001 

1 01 0001 0 10 0011 

0 00 0001 1 10 0001 

Final Register Contents 

(A) f = Address of location one to left of the most significant digit of the result. 

(B) f = Address of location one to the left of the most significant digit of second operand. 

PR! 

PRP is set, if at least one of the information bits in the result is a one. 

PRN is set, if all the information bits in the results are zero. 

Timing 

Total time in microseconds 

= 21n + 35, where n is the number of characters in either operand (operands must be of equal length). 
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Example 




instruction: 




Operation 

N 

A Address 

B Address 

T 

2 

1001 

1006 


HSM before Instruction is Executed: 


HSM Location 

■■ 

1001 



m 


1006 

Bits within 
Each Location 


1 00 1111 

B 

1^9 

m 



HSM after Instruction 


HSM Location 

1000 

1001 

m 

n 

1004 



Bits within 
Each Location 

1 00 0000 

1 00 0101 

- — 

- — 

— 




Final Register Contents: 

(A) f = 0999 

(B) f = 1004 

PRI 

PRP is set. 

Time: 

21 (2) + 35 = 77 fi s. 
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U Exclusive "OR" CEXO) 

Repeatable 

General Description 

This instruction is one of three instructions which provides the 301 System with bit manipulation abilities. 
It is executed on operands of equal length according to the rules outlined under "Outline of Operation" below. 

Format 

Operation — U 

N — Number of characters (0-44) in each operand. (See Appendix VTA), 

A Address — HSM location of least significant digit of first operand and result. 

B Address — HSM location of least significant digit of second operand. 

Direction ©I Operation 

Right to left. 

Outline ©I Operation 

This instruction operates in the following cycle: 

The contents of the N Register are examined. If zero, the instruction terminates If other than zero, the 
contents of the HSM location specified by the A Register are combined bit by bit with the contents of the HSM 
location specified by the B Register. This bit manipulation is combined according to the following rules: 


Bit in 

First Operand 

Bit in 

Second Operand 

Bit in Result 

0 

0 

0 ^ 

0 

1 

1 

. 1 

0 

1 

( 1 

1 

~~T~ 

0 


The result of the combination is placed in the HSM location specified by the A Register. The contents of the 
A, B, and N Registers are decremented by one and the instruction is repeated. 


All six information bits of each operand enter the operation. The proper parity for each result character is 
generated as part of this instruction. 


Examples of Rules 

(a) 1 10 0111 
1 11 1001 


(b) 0 01 0101 
0 10 1010 


i oi mo i ii mi 

Final Register Contents 

(A) f =s Address of location one to the left of the most significant digit of the result. 

(B) f = Address of location one to the left of the most significant digit of the operand specified by the B ad- 

dress. 

Timing 

Total time in microseconds 

= 2 In + 35, where n is the number of characters in either operand (operands must be of equal length). 


Example 




Instruction: 




Operation 

N 

A Address 

B Address 

U 

2 

1003 

1005 
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HSM after Instruction is Executed: 


Memory 

Location 

1002 

1003 

1004 

1005 

Bits within 
Each Location 

0 11 0010 

1 01 0010 

0 11 0010 

0 01 0101 


Final Register Contents: 

(A) f = 1001 

(B) f = 1003 

Time: ~ 

(21 x 2) + 35 = 77 us. 




V Store legister (REG) 


General Description 

This instruction places the contents of a specified register P, A, B, S, or U into a HSM location. 

Format 

Operation - — V 

N — Register to be stored P, A, B, S, or U. The desired register is specified by the following chart. 


Register to be Stored 

None 

P 

A 

B 

S 

U 

N 

0 

1 

2 

4 

8 

& 


Address of right hand diad of a two diad pair which is to receive the contents of the register 
specified by N if B, P, S, or U are to be stored. If A is to be stored, the contents of the A 
Register left by the previous instruction are stored in STA and the A address of this instruction 
is ignored. 

HSM address of next instruction to be executed if P is being stored. If not P, the B address is 
zero (0000). 

Outline of Operation 

The N character is examined in the N Register. If zero the instruction terminates. Otherwise the contents of 
the designated register are stored appropriately. If the N character selects the P Register, the P Register is 
stored in the location specified by the A Register and the contents of the B Register are sent to the P Register. 

In the event the register selected is B, S, or U, the results are stored in the location designated by the A 
Register contents. When the B Register is stored, the B Address of the instruction is not staticized and the 
contents of the B Register resulting from the previous instruction are stored. In the case when the A Register is 
stored, the A address is not staticized and the contents of the A Register resulting from the previous instruction 
are stored in the STA standard memory location. 

When the S Register is stored, the least significant diad of the S Register is placed in the location specified 
by the A Register. If a Simultaneous Instruction is being concurrently executed, the contents of the S Register may 
vary before the most significant diad is stored. The contents of the U Register may also change before being 
completely stored if a Record File Mode instruction is being concurrently executed. 

Final Register Contents 

(A) f = (A)j —2 if B, P, S, or U is stored; if A Register is stored or N equals zero, (A) f of previous instruction. 

(B) f = (B)} if P, S, or U is stored; if A or B Register is stored or N equals zero, (B)f of previous instruction. 

Timing 
49 pls 

Exomple 
Instruction: 

Operation N 

V 4 

Assumption — Register B contains 2116 as a result of a prior operation. 


HSM before Instruction is Executed: 


1001 

1002 

1003 

1004 

1005 

A 

B 

C 

D 

E 


A Address 
1005 


B Address 
0000 


A Address 


B Address 
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W Conditional Transfer off Control (CTO 


General Description 

This instruction senses the PRI’s, the EF/ED, Overflow, and Interrupt Indicators, and the Simultaneous Mode. 
It can choose alternate sets of sequences of instructions. 

Format 

Operation - — W 

N __ Indicates element to be sensed according to the following chart: 


N 

Indicator Sensed 

0 

None 

1 

PRI’s 

2 

Overflow Indicators 

4 

Simultaneous Indicator 

8 

EF/ED Normal Indicator 

& 

Interrupt Indicator 

— (minus) 

EF/ED Simultaneous Indicator 


A Address — Contains the address of the next instruction if one of the following sets of conditions is true:* 
N = 1 and PRP set, 

N = 2 and the First Overflow Indicator is set, 

N = 4 and a "read” is in the simultaneous mode, 

N = 8 and the EF/ED Normal Indicator is set, 

N = & and the Interupt Indicator is set (INT button on Console Panel is on), or „ 

N = — and the EF/ED Simultaneous Indicator is set. 

B Address — Contains the address of the next instruction if one of the following sets of conditions is true: 

N = I and PRN is set, 

N = 2 and neither Overflow Indicator is set, 

N = 4 and a "write” is in the Simultaneous Mode, 

N = 8 and the EF/ED Normal Indicator is not set, 

N = & and the Interrupt Indicator is not set, or 
N = — and the EF/ED Simultaneous Indicator is not set. 


Standard Location 

STP (on Transfer only) 
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Outline of Operation 

The N character is examined in the N Register. The condition is sensed and either the contents of the A or B 
Register, as indicated above, are transferred to the P Register after the contents of the P Register are transferred 
to STP. The next instruction in sequence is performed if: 

1 . N = 0, a register is not being sensed. 

2 . N= 1, the PRI’s are being sensed and PRZ is set. 

3 . N = 2, the Second Overflow Indicator is being sensed and is set. 

4. N = 4, the Simultaneous Mode is being sensed and is found to be unoccupied. 

The first Overflow Indicator is set when a one is in the 2 4 bit position of the MSD of the sum. The Second 
Overflow Indicator (present only in a 40,000 HSM) is set when a one is in the 2 5 bit position of the MSD of the sum. 

Final Register Contents 

(A) f = (A)i 

(B) f = (B)i 

Time 

49 iis if a transfer of control takes place. 

35 jis if no transfer of control takes place. 
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Y Compare Left (COM) 


Genera! Description 

This instruction is used to determine the relative magnitude of two operands of equal length. The resulting PRI 
settings permit alternate sequence of action. 

Format' 

Opera lion — - Y 

N — - Number (0-44) characters to be compared. (See Appendix VI-A) 

A Address — HSM address of leftmost character of first operand. 

B Address — HSM address of leftmost character of second operand. 

Description of Operation 

Left to right. 

Out! ine of Operation 

This instruction initially sets PRZ and operates in the following cycles: 

The contents of the N Register are examined. If zero, the instruction terminates. If other than zero, the contents 
of the HSM locations specified by the A and B Registers are transferred to the Da and D 3 positions of the D 

egister respectively. The contents of the A and B Registers are incremented by one. The contents of Da and D 3 

are compared. If the contents of Da are greater than the contents of D 3 , PRP is set, and the instruction terminates. 
If the contents of D 3 are greater than the contents of Da, PRN is set, and the instruction terminates. If the contents 
of Da equal the contents of D 3 , the contents of the N Register are decremented by one, and the cycle is repeated. 

Final Register Contents 

(A) t = Address of location one to the right of the last character compared in first operand. 

(B) f = Address of location one to the right of the last character compared in second operand. 

PRI 

PRI set according to outline of operation. 

Timing 

Total time in microseconds 

= 2 In + 35, where n equals the number of characters compared. 

Example #1 
Instruction: 


Operation N A Address B Address 

Y 5 1001 1007 

HSM before and after Instruction is Executed: 









mn 



Epj!|| 



B 

■g 

T 

D 

— 

s 

B 

1 

Hi 

■3 

bb 


Final Register Contents: 

(A) f = 1006 

(B) f = 1012 
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PRl 

PRZ is set. 


T im e: 

21 (5) 4 - 35 = 140 (is. 


Example #2 




Instruction: 




Operation 

N 

A Address 

B Address 

Y 

4 

2000 

2006 


HSM before and after Instruction is Executed : 


mm 

D 


moil 


2005 

1 1 





2011 

i 

a 

4 

5 

6 

- 

1 

2 

3 

B 

B 

- 


Final Register Contents: 

(A) f = 2003 

(B) f - 2009 

PRl 

PRP is set. 

Time: 

(21) 3 -f 35 fts. = 98 (is. 

Example #3 
Instruction: 

Operation N A Address B Address 

Y 4 3000 3005 


HSM before and after Instruction is Executed: 


3000 

3001 

3002 

3003 

3004 

3005 

3006 

gg 



4 

5 

7 

8 

- 

5 

5 

7 

2 

- 


Final Register Contents: 

(A) f = 3001 

(B) f = 3006 


PRl 

PRN is set. 

Time: 

(21) 1 4 - 35 = 56 (is. 
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JC Tally CTA) 


General Description 

This instruction permits looping through a sequence of operations by automatically reducing a Dte-stored 


Form of 

Operation 

N 

A Address 
B Address 


X 

0 (Zero) 

HSM address of the diad containing the quantity to be tested. 

HSM location of next instruction to be performed if quantity being tested has notbeen exhausted. 

Standard Location 

STP (on transfer only) 

Outline of Operation 

00 Ihe Zrv 1 th , e r diad SPeCiHed by the A Re * iSter are tra "-ferred to the D Register. If the quantity is 
of ’the D R , ^ ' n StrUCt,0n in «q«nce is executed. If the quantity is other than 00 the contents 

e egtster are decremented by one and stored in the HSM diad location specified by the A Register The 
contents of the P Regtster are stored in STP, and the contents of the B Register are transferred tolhe P Reg^r! 

Final Register Contents 

(A) f = (A)i 

(B) f = (B)j 


Timing 
70 ^zs 
49 ps 


When Tally quantity is greater than zero upon starting. 
When Tally quantity is equal to zero upon starting. 
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•Halt (HLT) 


General Description 

This instruction inhibits the staticizing of any further instructions, halting the computer after completion of 
any instruction in the Simultaneous or Record File Modes. 

Format 

Operation — . (period). 

N 0 (Zero), may be used to designate type of stop, 

A Address— 0000, may be used for numeric constants (0-9) - 
B Address— 0000, may be used for numeric constants (0-9). 

Outline of Operation 

If the Simultaneous or Record File Mode is unoccupied the Computer stops immediately. If either of these 
two modes are occupied the instruction in these modes will be executed before stopping. 

Final Register Contents 

( A ) £ = (A); 

<B) f - (B). 

Timing 

35 ps 
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ft REPEAT CRPTI 


General Description 

Tbis instruction causes all the instructions in sequence which precede a repeatable instruction to be re- 
peated a specified number of times. 

Formot 

Operation — R 

N - Number (0-14) of times to repeat the next repeatable instruction in sequence (See Appendix VI B), 

A address — If zero (0000) or even, do not staticize A address when repeating the instruction. If one (0001) 
or odd, always staticize A address of the instruction. 

B address — If zero (0000) or even, do not staticize B address when repeating the instruction. If one (0001) 
or odd, always staticize B address of the instruction. 

Standard Location 

0222-0225 

Outline of Operation 

The contents of the N Register are transferred to the N R (Repeat) Register. The contents of the P Register 
are transferred to HSM locations 0222—0225- Indicators are set specifying whether or not the A and B addresses 
of the repeated instruction are to be staticized as denoted in the Repeat instruction’s A and B addresses. The 
next instruction is then staticized and executed disregarding the settings of the indicators. 

If the instruction following the Repeat instruction is a non-repeatable instruction, all successive non-repeat- 
able instructions and the next repeatable instruction are staticized as specified by the indicators and executed. 

If the instruction following the Repeat instruction is a repeatable instruction or when a repeatable instruction 
is encountered following a non-repeatable instruction, the sequence of instruction execution occurs in the follow- 
ing cycle. 

The contents of the N R Register are examined. If zero, the indicators are reset and the next instruction is 
executed. If other than zero, the contents of the N R Register are decremented by one and the contents of the HSM 
locations 0222-0225 are transferred to the P Register. The instruction immediately following the RPT instruc- 
tion is staticized as specified by the indicators and is executed. Henceforth, all successive non-repeatable in- 
structions and the next repeatable instruction are staticized as specified by the indicators and executed. When 
the next repeatable instruction is again encountered, the cycle is repeated. 

Final Register Contents 

(A) = (A). 

r l 

(B) =(B). 

I 1 

Timing 

49 /is. 
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$ Inpyt-Ontput Sense (IOS1 


General Description 

This instruction tests the desired status of the selected input-output device, and chooses one of two se 
quences of instructions. 


Format 

Operation — S 

N - Selects the input-output device to be tested according to the following: 



N 

; Device 

Unit #1 

Unit #2 

Card Reader 

( 

: 

Card Punch 

) 


Paper Tape Reader 

8 


Paper Tape Punch 

9 


On-Line Printer 

7 

G 

Data Disc File 

R 

Z 

Data Record File (under control of DRFC Unit) 1 

R 

Z 

Data Record File (under DRFM Control Unit) 

# $ - , 


Hi-Data Tape Group 

123456 

ABCDEF 

Dual Tape Channel (2x6 switch 33 or 66KC model) 2 

123456 


Dual Tape Channel (2x12 switch 33 or 66KC model)* 

123456 ABCDEF 


33KC Tape Adapter 

J 

N 

66KC Tape Adapter 

L 

P 


Note #1: Data Disc File #1 precludes the inclusion of Data Record File #1 operated through the DRFC. 
Data Disc File #2 precludes the inclusion of Data Record File #2 operated through the DRFC. 

Note #2: The 2x6 Switch Dual Tape Channel precludes the inclusion of Hi-Data Tape Group #1. 

Note #3: The 2x12 Switch Dual Tape Channel precludes the inclusion of both Hi-Data Tape Groups. 

A Address — A 0 specifies the tests to be performed as follows: 


Device 

“1” bit 
in 

Numeric 

EquivaL 

Tests 

Card Reader or Punch 

20 

1 

Is the selected device inoperable? 


2 1 

2 

Is the selected device operating? 

Paper Tape Reader or Paper Tape 
Punch 

2° 

1 

Is the selected device inoperable? 

2 1 

! 2 

Is the selected device operating? 
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Device 



Tests 

On-Line Printer 

20 

mm 

Is the selected printer inoperable? 

2i 

2 

Is a line being printed? 

2 4 

& 

Is the paper advancing? 

Data Disc File 

2° 

1 

Is the selected device inoperable? 

2 1 

2 

Is the selected device operating? 

2 2 

4 

Is the track select complete? 

Data Record File 

20 

1 

Is the selected device inoperable? 

2 1 

2 

Is the selected device reading or writing? 

2 2 

4 

Is a record on the turntable of the selected 
Data Record File? 

Magnetic Tape Station 

2° 

1 

Is the tape station inoperable? 

2i 

2 

Is the tape in motion? 

2 2 

4 

Has ETW been sensed? 

23 

8 

Is the tape positioned on BTC? 

n 

& 

Is the tape moving in a reverse direction? 


Depicts A 0 character when only one condition is being sensed. When the A 0 character contains the 
appropriate bits more than one condition may be sensed by a single IOS instruction. 

^ 1 , A 2 , A a — 000 (Zero) 

B Address - HSM location of the next instruction to be executed if the condition or conditions being tested 
are present. 


Standard Location 

STP (on transfer only) 

Outline of Operation 

The test (or tests) called for by the one bits in A 0 are performed on the device selected by N. If any one of 
the conditions tested is present, the contents of the P Register are transferred to STP and the contents of the B 

Register ate then transferred to the P Register. If no tested condition is present, the nest instruction in sequence 
will be executed. 

Final Register Contents 

(A) = (A). 

I 1 

(B) f = (B). 

Timing 

49 (is if a transfer is executed. 

35 fis if no transfer takes place. 
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O Card Read Normal (CRN) 


d®ii©rai Description 

This instruction reads information from punched cards in the Card Reader into the HSM. Facilities are pro- 
vided for reading cards at 600, 300, or 200 cards per minute, or for single card feed on demand. 

Format 

Operation — 0 (zero) 

N _ Selects the proper Card Reader and either determines the rate at which cards are to be read or is 

used in a card cycle ending routine, according to the following: 


First 

Card 

Reader 

Second 

Card 

Reader 

Result 

/ 

1 

A 

Reads single card or terminates continuous card reading cycle (600 cpm) 

2 

B 

Used in continuous card ending routine (600 cpm) 

4 

D 

Used in continuous card reading cycle (600 cpm) 

: m 

U 

Used in alternate card reading cycle (300 cpm) 

8 

H 

Terminates alternate card reading cycle (300 cpm) 


A Address - Address of HSM location to receive the first character read from punched cards. This address 


. must be an even number (left hand end of ajdiad). 

B Address — 0000 (zero). 

Direction of Operation 

Left to right 

Outline of Operation 

Initially and thereafter, as the need arises, the instruction automatically directs the Card Reader to place 
one or more cards in the read station and operates on successive characters in the following cycle: 

The character in column one of the punched card is automatically translated from RCA Card Code to RCA 
301 code and is placed in HSM in the location specified by the A Register. The following 79 characters are 
placed in successive locations in HSM* The final character (column 80) is located at (A)j + 79. 

In order to maintain a 600 card per minute rate, a Card Read instruction in which the N character is 4 or D 
(to denote the first or second card reader) must be executed for each card read. The successive card read in- 
structions must be staticized before 100 milliseconds have elapsed. Approximately 80 milliseconds are required 
to read one card leaving 20 milliseconds of compute time between cards. 

Continuous card reading is initiated when N=4 (or D). Since only the first of the three cards in the card 
reader transport mechanism are read by this instruction, the continuous card reading cycle, must be terminated by 
two card read instructions in which the N characters are 2 and 1 (or B and A) respectively to avoid a "Feed” error. 

The card feed rate may be accomplished at 300 cards per minute by staticizing successive card read instruc- 
tions every 200 milliseconds for each card read. The N character in the card read instructions must be either M 
or U, depending upon whether the first or second card reader is addressed. Of this 200 millisecond card cycle, 
approximately 120 millis econds are free for computing after the card has been read. 
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This Alternate Card Reading cycle must be terminated by a Card Read instruction in which the N=8 (or N=H). 

When Card Read instructions are staticized in which the N character is 1, cards may be read at any rate up to 
200 cards per minute. No terminating instruction is necessary since only one card has been fed into the Card 
Reader transport mechanism by this instruction. 

Automatic card translation does not take place if die BCT button on the Computer Console Panel is in the 
"on” position. Each card column is then split into two groups of six bits each, a parity bit is generated and 
added to each group, and the resultant two characters are transferred into HSM. 

The character represented by rows 9 through 4 in columns 1 (row 9 = 25 , row 4 = 2°) is read into HSM at the 
location specified by the A Register. Successive characters representing rows 9 through 4 are also read into 
memory with column 80 being placed at (A)} + 79- The character represented by column 1, rows 3 through Y 
(row 3 = 25 , row Y = 2°) is read into HSM at (A)j + 80. Successive characters representing rows 3 through Y 
are likewise read into HSM with column 80 being placed at (A), + 159. The final A Register setting is (A\ + 160. 

Final Register Contents 

(A) = One location to the right of the last character read into HSM. 

(B) = (A)i with BCT off. 

(B) f - (A) t + 80 with BCT on. 



Example 

Instruction: 


Operation N A Address B Address 

0 4 1000 0000 


HSM After Instruction is Executed ( with BTC on): 
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Final Register Contents: 

(A) = 1160 (BCT on) 

(A) = 1080 (BCT off) 

(B) = 1080 with BCT on 

(B) = 1000 with BCT off 


T im e ; 

100 milliseconds (20 milliseconds free for computing). 



1 Card teed Simultaneous (CHS) 


General Description 

This instruction reads information from punched cards in the card reader into the HSM in the Simultaneous 
Mode. Facilities are provided for reading cards at 600, 300 or 200 cards per minute, or for single card feed on 
demand. 

Format 

Operation — 1 

N — Selects the proper card reader and either determines the rate at which cards are to be -read or is 

used in a card cycle ending routine, according to the following: 


First 

Card 

Reader 

Second 

Card 

Reader 

Result 

1 

A 

Reads single card or terminates continuous card reading cycle (600 cpm) 

2 

B 

Used in continuous card ending routine (600 cpm) 

4 

D 

Used in continuous card reading cycle (600 cpm) 

M 

U 

Used in alternate card reading cycle (300 cpm) 

8 

H 

Used in alternate card ending routine (300 cpm) 


A Address — Address of HSM location to receive the first character read from punched cards. This address 
must be an even number (left-hand end of a diad). 

B Address — 0000 (zeros) 


Direction of Operation 

Left to right 

Outline of Operation 

This instruction is initially staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI 
button is not on, the contents of the NOR Register are transferred to the SOR Register and the contents of the A 
and B Register are transferred to the S and T Registers, respectively. 

This instruction operates in the Simultaneous Mode. Initially and therefore, as the need arises, this instruc- 
tion automatically directs the Card Reader to place one or more cards in the read station and operates on succes- 
sive characters in the following cycle: 

The character in column one of the punched card is automatically translated from RCA Card Code to RCA 
301 code and is placed in the location specified by the S Register. The following 79 characters are placed in 
successive locations in HSM. The final character (column 80) is located at (S) i + 79* 

In order to maintain the 600 card per minute rate, a card read instruction in which the N character is 4 or D 
(to denote the first or second Card Reader) must be executed for each card read. The successive Card Read in- 
structions must be staticized before 100 milliseconds have elapsed. Approximately 80 milliseconds are required 
to read one card leaving 20 milliseconds of compute time between cards. 

Continuous card feeding is initiated when N=4 (or D). Since only the first of the three cards in the Card 
Reader transport mechanism are read by this instruction, the Continuous Card Reading cycle must be terminated by 
two Card Read instructions in which the N characters are 2 and l(or B and A) respectively to avoid a ^feed® error. 
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The card feed rate may be accomplished at 300 cards per minute by staticizing successive Card Read instruc- 
tions every 200 milliseconds for each card read. The N character in the Card Read instructions must be either M 
or U, depending upon whether the first or second card reader is addressed. Of this 200 millisecond card cycle, 
approximately 120 milliseconds are free for computing after the card has been read. This Alternate Card Reading 
cycle must be terminated by a Card Read instruction in which the N = 8 (or N = H). 

When Card Read instructions are staticized in which the N character is 1, cards may be read at any rate up to 
200 cards per minute. No terminating instruction is necessary since only one card has been fed into the Card 
Reader transport mechanism by this instruction. 

Automatic card translation does not take place if the BCT button on the Computer Console Panel is in the 
"on” position. Each card column is then split into two groups of six bits each, a parity bit is generated and added 
to each group, and the resultant two characters are transferred into HSM. 

The character represented by rows 9 through 4 in column 1 (row 9 = 2 5 , row 4 = 2°) is read into HSM at the 
location specified by the S Register. Successive characters representing rows 9 through 4 are also read into mem- 
ory with column 80 being placed at (S)i + 79* The character represented by column 1, rows 3 through Y (row 3 = 2 5 , 
row Y =2°), is read into HSM at (S)i + 80. Successive characters representing rows 3 through Y are likewise 
read into HSM with column 80 being placed at (S)i + 159- The final S Register setting is (S)i + 160. 

Final Register Contents 

(S) = One location to the right of the last character read into HSM. 

(T) = (A), with BCT off. 

f i 

(T) = (A). + 80 with BCT on. 

f i 


Timing 


Card Feed Rate 

Time in 

Time Free 

Per Minute 

Milliseconds 

For Computing 

600 

100 

20 

300 

200 

120 

up to 200 

Min. 300 

Min. 20 










2 Ccsrd Punch Mmrnal CCPN') 


General Description 

This instruction enables the Model 334 Card Punch to punch 80-column cards from information contained in 
the HSM. (See subsequent instruction for programming the Model 336 Card Punch). 

Forms! 

Operation — 2 
N — 0 (zero) 

A Address — HSM address of first character to be punched. 

B Address — HSM address of last character to be punched. 

Direction of Operation Standard Location 

Left to right 0202-0205 

Outline of Operation 

A start signal is sent to the Card Punch. The Card Punch punches the information from HSM between and 
including the locations addressed by the contents of the A and B Registers, punching 80 columns to a card. 
When the A and B Registers are equal, the last card is punched and the contents of the A Register are incremented 
by one. 

The card punched is read concurrently with the punching of the succeeding card to insure the accuracy of 
punching. 

Final Register Contents 

(A) f = Address of location one to the right of the last character in HSM punched. 

(B) = B. 
r i 


Timing 

Cards are punched at the rate of 100 cards per minute. 


Example 




Instruction: 




Operation 

N 

A Address 

B Address 

2 

0 

1000 

1159 




1079 

1080 


1159 

- 

Card 

- 


Card 

- 


#1 



#2 



Punched 



wm 

■ 

[IBB 
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Final Register Contents: 


(A) f , 

1160 

(B) f = 

1159 


Time: 

1.2 seconds 
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2 Card Punch Normal (CPN) 


General Description 

This instruction enables the Model 336 Card Punch to punch 80-column cards from information contained in 
the HSM. (See preceding instruction for programming the Model 334 Card Punch.) 


Forms! 

Operation — 2 

N — Determines the rate at which cards are to be punched, or is used in a card cycle ending routine. 


H 

PURPOSE 

1 

Demand card punching, or to terminate continuous card punching 

2 

Used in continuous card punching ending routine 

4 

Continuous card punching 


A Address — HSM address of first character to be punched. 
B Address - 0000 (Zeros) 


Direction of Operation 
Left to right 

Outli ne of Operation 

A start signal is sent to the Card Punch. Initially and thereafter, as the need arises, this instruction auto- 
matically directs the Card Punch to place one or more cards in the punch station and operates on successive 
characters in the following cycle. 

The Card Punch punches all the information from the HSM location addressed by the A Register through the 
next 79 HSM locations. 80 characters are punched in each card. After the card is punched, it is immediately 
read to verify punching accuracy and placed in the output stacker. 


Standard Location 

0202-0205 


Final Register Contents 

(A) = (A). +80 

r i 

(B) , = (B). 

r i 

Timing 

Cards are punched at a rate of up to 200 cards per minute. 
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3 Cord Punch Simultaneous fCPS! 


General Description 

The instruction enables the Card Punch Model 334 to punch 80- column cards from information contained in 
the HSM, using the Simultaneous Mode. (See subsequent instruction for programming the Model 336 Card Punch). 

Format 

Operation — 3 
N - 0 (zero) 

A Address - HSM address of first character to be punched. 

B Address - HSM address of last character to be punched. 

Direction of Operation Standard Location 

Left to right. 0202—0205 

Outline of Operation 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI 
button is not on, the contents of the NOR Register are transferred to SOR Register, and the contents of the A and 
B Registers are transferred to the S and T Registers respectively, and this instruction is executed in the Simul- 
taneous Mode. The operation of the instruction is as follows: 

A start signal is sent to the Card Punch. Punching by the Card Punch is initiated and continues until all the 
characters between and including the HSM locations specified by the S and T Registers are punched. When the 
contents of the S and T Registers are equal, the last card is punched and the contents of the S Register are incre- 
mented by one. The card punched is read concurrently with the punching of the succeeding card to insure the 
accuracy of the punching. 

Final Register Contents 

(S) = HSM address of location one to the right of the last character in HSM punched. 

(T) = (B). 

f i 

Timing 

Cards are punched at the rate of 100 cards per minute. 
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3 Ccird Punch Simultaneous CCPS) 


General Description 

This instruction enables the Model 33 6 Card Punch to punch 80-column cards from information contained in 
the HSM, using the Simultaneous Mode. (See preceding instruction for programming the Model 334 Card Punch). 


Format 

Operation — 3 

N — Determines the rate at which cards are to be punched, or is used in card cycle ending routine. 


N 

PURPOSE 

1 

Demand card punching, or to terminate continuous card punching 

2 

Used in continuous card punching ending routine 

4 

Continuous card punching 


A Address — HSM address of first character to be punched. 
B Address — 0000 (zeros) 


Direction ©f Operation ' Standard Location 

Left to right 0202-0205 

Outline of Operation 

A start signal is sent to the Card Punch. Initially and thereafter, as the need arises, this instruction auto- 
matically directs the Card Punch to place one or more cards in the punch station and operates on successive 
characters in the following cycle. 

The Card Punch punches all the information from the HSM location addressed by the S Register through the 
next 79 HSM locations. 80 characters are punched in each card. After the card is punched, it is immediately 
read to verify punching accuracy and placed in the output stacker. 

Final Register Contents 

(S) = (A). + 80 

r i 

(T) f - (B). 

t i 

Timing 

Cards are punched at a rate of up to 200 cards per minute. 
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4 Tape Read Forward Normal (RFN) 


Repeatable 


General Description 

This instruction brings a series of consecutive characters from magnetic tape or punched paper tape into the 
HSM. Transfer from tape begins with the first character following a gap and ends when the next gap is sensed or 
the specified HSM area is filled. When reading gapless paper tape, transfer begins with the first character and 
ends when a gap is sensed or the specified HSM area is filled. 

Format 

Operation — 4 . 

N — Identification character of tape station or Paper Tape Reader. (See Appendix VII). 

A Address - Address of HSM location which is to receive the first character of the block. 

B Address - Address of HSM location which is to receive the last character read. 

Direction of Operation Standard Location 

Left to right • STA (0212-0215) 

Direction of Tape Motion 

Forward 


Outl ine of Operation 

Initially this instruction sends a start signal to the input unit specified by the contents of the N Register. 
When this input unit is a tape station or the Paper Tape Reader the first character following a gap, or the next 
character of gapless paper tape, is then placed in die input buffer and this instruction operates in the following 
cycle: 

When reading other than 66 KC tape, the character in the input buffer is transferred to the HSM location 
specified by the A Register. The contents of the A Register are compared with the contents of the B Register. 
The contents of the A Register are incremented by one. If the comparison proved equal and a gap is passed in 
sequence, PRZ is set, and the instruction terminates. If the comparison proved equal and a gap is not passed, 
PRP is set, and the instruction terminates. However, the tape movement continues to gap unless gapless paper 
tape is being read. If the comparison proved not equal and a gap is passed in sequence, PRN is set, and the 
instruction terminates. If the comparison proved not equal and a gap is not passed the cycle is repeated. 

When reading 66 KC magnetic tape two characters are transferred from tape to the input buffer and then to 
HSM, and the A Register is incremented by two. Otherwise, the instruction operates as stated above. 

If an EF or ED alone is read from magnetic tape, die EF/ED Normal Indicator is set. 


Final Register Contents 

- (A) = One location to the right of the last character read into HSM. 

(B) = (B). 


PR'S (TAPE) 

PRP: The A and B Registers are equal before a gap has been found on taper 
PRN: A gap has been found on tape and the A and B Registers are unequal. 
PRZ: At the time a gap has been found on tape the A and B Registers are equal. 
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Timing 

Hi=Data Tapes are read at the rate of 10 KC. 

Paper tape is read at the rate of up to 1000 characters per second. 

The tape station attached to the Tape Adaptor or Dual Tape Channel is read at the rate of 33.3 KC if it is a 
Model 581 Tape Station or 66.7 KC if it is a Model 582 Tape Station. 


Example # 1 
Instruction: 

Operation N 

4 1 

Tape on Station # 1: 



z: 




Read-Write Head 
in this gap 
before instruction 


A Address 
2021 


B Address 
2030 


— _ Direction of Tape Motion 

ABCDEFGHIJ 




Read-Write Head 
in this gap 
after instruction 



HSM before Instruction is Executed: 



mm 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 


— 

- 

- 

- 

- 

- 

- 

- 

- 


HSM after Instruction is Executed: 


■1 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 


m 

B 

C 

D 

E 

F 

G 

H 

I 

J 


Final Register Contents: 

(A) f = 2031 

(B) f = 2030 


PRl 

PRZ is set 


Example #2 




Instruction: 




Operation 

N 

A Address 

B Address 

4 

J 

2000 

2004 


Tape on Station J 


Direction of Tape Motion 


Z- 


13462 JOE SMITH 


■z5 


z_ 


Read-Write Head 
in this gap 
before instruction 


Read-Write Head 
in this gap 
after instruction 
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HSM before Instruction is Executed: 


2000 

2001 


| j| 

SSI 





| 2 

5 

7 

9 

1 


J 

1 

M 


HSM after Instruction is Executed: 


£ 

uion 


Bl 

2004 





1 

3 

4 

6 

2 


mil 

i 

mm 


Final Register Contents: 

(A) f = 2005 

(B) = 2004 


PRI 


PRP is set 


Example # 3 




Instruction: 




Operation 

N 

A Address 

B Address 

4 

P 

4000 

4050 


Tape on Station P 


-Direction of Tape Movement 


17BPA TVTUBE 






. Read-Write Head 
in this gap 
before instruction 


Read-Write Head 
in this gap 
after instruction 


HSM before the Instruction is Executed: 
4000 — 4050 is filled with spaces 


HSM after the Instruction is Executed: 





4003 

4004 

4005 

4006 

4007 

Pffff 



B 9 


1 

7 

B 

n 

D 

- 

D 

V 

D 

u 

B 

E 

— 


Final Register Contents: 

(A) = 4012 

(B) f = 4050 

PRI 

PRN is set 
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5 tape lead Forward Simultaneous (RFSJ 


General Description 

This instruction brings a series of consecutive characters from magnetic tape or punched paper tape into the 
HSM. Transfer from tape begins with the first character following a gap and ends when the next gap is sensed or 
the specific HSM area is filled. When reading gapless paper tape, transfer begins with the first character and ends 
when a gap is sensed or the specified HSM area is filled. This instruction is performed in the Simultaneous Mode. 

Format 

Operation — 5 

N - Identification character of tape station or Paper Tape Reader. (See Appendix VII). 

A Address — Address of location in HSM which is to receive the first character on tape. 

B Address — Address of location in HSM which is to receive the last character read from tape. 

Direction of Operation 

Left to right. 

Direction of Tope Motion 
Forward 

Outline of Operation 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI 
button is not on, the contents of the NOR, N, A, and B Registers are transferred to the SOR, M, S, and T Regis- 
ters respectively, and this instruction is executed in the Simultaneous Mode. This instruction sends a start sig- 
nal to the input unit specified by the contents of the M Register. The first character following a gap on tape or 
the next character on gapless paper tape is placed in the tape buffer, and this instruction operates in the follow- 
ing cycle: 

When reading other than 66 KC tape, the character in the input buffer is transferred to the HSM location spec- 
ified by the S Register. The contents of the S Register are compared with the contents of the T Register. The 
contents of the S Register are incremented by one. If a gap is passed in sequence, the instruction terminates. 
If the comparison proved equal and a gap is not passed, the instruction terminates, and tape movement continues 
to gap. If the comparison proved not equal and a gap is not passed, the cycle is repeated. 

When reading 66 KC magnetic tape two characters are transferred from tape to the input buffer and then to 
HSM, and the S Register is incremented by two. Otherwise, the instruction operates as stated above. 

If an EF or ED alone is read from tape, the EF/ED Simultaneous Indicator is set. 

When a character is in the tape buffer, the instruction in the Normal Mode will be interrupted at the earliest 
possible moment. 

Final Register Contents 

(S) = One location to the right of the last character read into HSM. 

(T) = (B). 

r i 

Timing 

Hi-data tapes are read at the rate of 10 KC. 

Paper tape is read at the rate of up to 1000 characters per second. 

The tape station attached to the Tape Adaptor or Dual Tape Channel is read at the rate of 33.3 KC if it is a 
Model 581 Tape Station or 66.7 KC if it is a Model 582 Tape Station. 
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6 Tope lead Reverse Normal (URN) 


Repeatable 


General Description 

This instruction transfers a series of consecutive characters from magnetic tape or punched paper tape into 
the HSM. Transfer from tape begins with the first character following a gap and ends when the next gap is sensed 

or the specified HSM area is filled. Though the tape moves in reverse, the characters will be placed in their pro- 

per relative position within HSM. 

Forme! 

Operation — 6 

N — Identification character of tape station or Paper Tape Reader. (See Appendix VII). 

A Address — Address of HSM location to receive the first character from tape. 

B Address — Address of HSM location to receive the last character read from tape. 

Direction of Operation Standard Location 

Right to left STA (0212-0215) 

Direction of Tape Motion 

Magnetic tape moves in a reverse direction. Paper Tape will be moved in a forward direction, but the char- 
acters read from paper tape will be placed in memory from right to left. 

Outline of Operation 

Initially this instruction sends a start signal to the input unit specified by the contents of the N Register. 
After a gap is passed on magnetic tape, the first character is placed in the tape buffer, and this instruction oper- 
ates in the following cycle: 

When reading other than 66 KC tape, the character in the tape buffer is transferred to the HSM location speci- 
fied by the A Register. The contents of the A Register are compared with the contents of the B Register. The 
contents of the A Register are decremented by one. If the comparison proved equal and a gap is passed in se- 
quence, PRZ is set, the instruction terminates. If the comparison proved equal and a gap is not passed, PRP is 
set, the instruction terminates, and tape movement continues to gap. If the comparison proved not equal and a gap 
is passed in sequence, PRN is set, the instruction terminates. If the comparison proved not equal and a gap is not 
passed, the cycle is repeated. 

When reading 66 KC magnetic tape, two characters are transferred from tape to the input buffer and then to 
HSM, and the A Register is decremented by two. Otherwise, the instruction operates as stated above. 

If an EF or ED alone is read from magnetic tape, the EF/ED Normal Indicator is set. 

If ETW is passed the ETW flip-flop is reset. 

Final Register Contents 

(A) ^ s Address of location one to the left of the last characters read. 

(B) - (B). 

r t 

pm 

PRP: The A and B Registers are equal before a gap has been found on tape. 

PRN; A gap has been found on tape and the A and B Registers are unequal. 

PRZ: The A and B Registers are equal at the time a gap has been found on tape. 
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Timing 

Hi-Data tapes are read at the rate of 10 KC. 

Paper tape is read at the rate of up to 1000 characters per second. 

The tape station connected to the Tape Adaptor or Dual Tape Channel is read at the rate of 33.3KC if it is a 
Model 581 Tape Station, or 66.7 KC if it is a Model 582 Tape Station. 


Example 

Instruction: 

Operation 

6 

Tape on Station #3; 


A Address 
2030 


B Address 
2021 


-La 

A B 

C D E F 

G H I 


A 


/ Read-Write head 




— T 



in this gap 
after instruction 





in this gap 
before instruction 


re Instruction is Executed: 







2022 2023 

2024 

2025 

2026 

2027 

2028 2029 

2030 



HSM after Instruction is Executed: 


2021 2022 2023 


2025 2026 2027 2028 


E F G H 


Final Register Contents: 

(A) f = 2020 

(B) f = 2021 


PRZ is set 
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7 Tape Read Reverse Simultaneous (RRS1 


General Description # . 

This instruction transfers a series of consecutive characters from magnetic tape or punched paper tape into 

the HSM. Transfer from tape begins with the first character following a gap and ends when the next gap is sensed 
or the specified HSM area is filled. Though the tape moves in reverse, the characters will be placed in their 
proper relative position, within HSM. This instruction operates in the Simultaneous Mode. 

Forms! 

Operation — 7 

N _ Identification character of tape station or Paper Tape Reader. (See Appendix VIl). 

A Address - Address of HSM location to receive the first character from tape. 

B Address - Address of HSM location to receive the last character read from tape. 

Direction of Operation 
Right to left. 

Direction of Tape Motion 

Magnetic tape moves in a reverse direction. Paper tape will move in the forward direction but characters 
read from paper tape are placed in memory from right to left. 

Outline of Operation 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI 
button is not on, the contents of the NOR, N, A, and B Registers are transferred to the SOR, M, S, and T Regis- 
ters respectively, and this instruction is executed in the Simultaneous Mode. This instruction sends a start sig- 
nal to the input unit specified by the contents of the M Register. After a gap is passed on magnetic tape, the 
first character is placed in the input buffer, and this instruction operates in the following cycle: 

The character in the input buffer is transferred to the HSM location specified by the S Register. The con- 
tents of the S Register are decremented by one. If a gap is passed in sequence, the instruction terminates. If 
the comparison proves equal and a gap is not passed, the instruction terminates, and tape movement continues to 
gap. If the comparison proved not equal and a gap is not passed, the cycle is repeated. 

If an EF or ED alone is read from magnetic tape, the EF/ED Simultaneous Indicator is set. 

If ETW is passed the ETW flip-flop is reset. 

When an instruction is processing in the Normal Mode, it will be interrupted at the earliest possible moment. 
Final Register Contents 

(S) = Address of location one to the left of the last character read. 

(T) = (B). 

r i 

Timing 

Hi-data tapes are read at the rate of 10 KC. 

Paper tape is read at the rate of up to 1000 characters per second. 

The tape station attached to the Tape Adaptor or Dual Tape Channel is read at the rate of 33 .3 KC if it is a 
Model 581 Tape Station or 66.7 KC if it is a Model 582 Tape Station. 
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§ Tape Write Normal (TWN) 


Genera! Description 

This instruction transfers a specified series of consecutive characters in HSM to a designated Tape Station, 
the Paper Tape Punch, or Monitor Printer. 

Format 

Operation — 8 

M - Identification character of tape station, Paper Tape Punch, or Monitor Printer. 

(See Appendix VII). 

A Address - Address of the first location in HSM to be written, punched, or typed. 

B Address - Address of the last character in HSM to be written, punched, or typed. 

Direction ©f Operation 

Left to right 

Tape Motion 
Forward 

Outline of Operation 

Initially this instruction sends a start signal to the output unit specified by the contents of the N Register 
and operates in the following cycle: 

The contents of the HSM location specified by the A Register are transferred to the output unit specified by 
the N Register. The contents of the A Register are compared with the contents of the B Register. The contents 
of the A Register are incremented by one. If the comparison proved equal, the instruction terminates. If the 
comparison proved unequal, the cycle is repeated. 

Final Register Contents 

( A ) f = Address of location one to the right of the last character written, punched or typed. 

(B) = (B). 

r l 

Timing 

Hi-data tapes are written at the rate of 10 KC. Paper tape is punched at the rate of up to 100 characters 
per second. 

The tape station attached to the Tape Adaptor or Dual Tape Channel is written at the rate of 33.3 KC if it is 
a Model 581 Tape Station or 66.7 KC if it is a Model 582 Tape Station. 

The Monitor Printer types at the rate of 10 characters per second. 


Example 




Instruction: 




Operation 

N 

A Address 

B Address 

8 

1 

4001 

4005 


HSM before and after Instruction is Executed: 


4000 

4001 

4002 

4003 

4004 

4005 

4006 

- 

A 

B 

C 

D 

E 

- 
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9 Tope Write Simultaneous (TWS) 


General Description 

This instruction transfers a specified series of consecutive characters in HSM to a designated tape station, 
the Paper Tape Punch, or Monitor Printer. This instruction operates in the Simultaneous Mode. 


Format 

Operation — 9 

N — Identification character of tape station, Paper Tape Punch, or Monitor Printer. 

(See Appendix VII). 

A Address - HSM location of the first character to be written, punched, or typed. 

B Address - HSM location of the last character to be written, punched, or typed. 

Direction of Operation 
Left to right 

Direction of Tape Motion 
Forward 

Outline of Operation 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI 
button is not on, the contents of the NOR, N, A, and B Registers are transferred to the SOR, M, S, and T Regis- 
ters respectively, and this instruction is executed in the Simultaneous Mode. This instruction sends a start sig- 
nal to the output unit specified by the contents of the M Register and operates in the following cycle: 

The contents of the HSM location specified by the S Register are transferred to the output unit specified by 
the M Register. The contents of the S Register are compared with the contents of the T Register. The contents 

of the S Register are incremented by one. If the comparison proved equal, the instruction terminates. If the com- 

parison proved unequal, the cycle is repeated. 

When an instruction is processing in the Normal Mode, it will be interrupted at the earliest possible moment. 


Final Register Contents 

(S) = Address of location one to the 

(T) f - (B). 

t i 


right of the last character written, punched, or typed. 


Timing 

Hi-data tapes are written at the rate of 10 KC. 

Paper tape is punched at the rate of up to 100 characters per second. 

The tape station attached to the Tape Adaptor or Dual Tape Channel is written at the rate of 33.3 KC if it is 
a Model 581 Tape Station or 66.7 KC if it is a Model 582 Tape Station. 

The Monitor Printer types at the rate of 10 characters_per second. 
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Rewind to SIC (RWD) 


General Description 

This instruction causes a designated magnetic tape unit to be completely rewound. Once the operation has 
been initiated the rewind proceeds totally independent of the Computer, not occupying the Normal, Simultaneous, 
nor Record File Mode. The Computer, after initiating the rewind, is free to execute other instructions. 

Format 

Operation — ; 

N — Identification character of tape station. (See Appendix VII). 

A Address — 0000 (Zero) 

B Address — 0000 (Zero) 

Direction of Tape Motion 
Reverse 


Final Register Contents 

After rewind is initiated, the registers are available for use by the next instruction. 
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B Print fit Paper Advance Normal CPAN) 


General Description 

This instruction can cause the contents of 120 or 160 consecutive HSM locations to be transferred to the 
On-Line Printer, initiating the printing of one line. It can advance paper a specified number of lines according 
to the contents of N, or by the punches in the paper tape loop of the printer. 


Format 

B 

Number of lines (0-14) to advance paper if B a equals 1: 



Asynchronous Mode 

H 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

First Printer 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

space 

# 

§ 

a 

n 

j 

Second Printer 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 

+ 

fl 

a 

m 

■ 

/ 


Operation 

N 


*B 3 must equal 1 
A Address — 0000 (Zero) 

B Address — Address of data to be printed from HSM excluding B 3 . 

B 0 — MSD of address. 

Bj — When this digit is even, printing will occur. If odd, the line will not be printed. 
B 2 — Always zero. 

B a — Has the function of indicating the type of paper advance as follows: 


Type of Paper Advance 

b 3 

No Paper Advance 

0 

Paper Advance Using N Register as count 

1 

Vertical Tab (using tape loop) 

2 

Page change (using tape loop) 

3 1 


Direction of Operation 

Left to right. 

Outline of Operation 

The paper advance information given by B 3 is stored in indicators. The B 3 character is set to zero. If 
printing is to take place the contents of the B Register are transferred to the A Register. As the print drum re- 
volves, the printer sends signals to the Computer indicating which character on the print drum will next be in the 
print position. These printer signals are used to develop an address for an automatic table lookup operation. 
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This operation extracts from the Print Table (see Appendix VIII) the RCA 301 character which is to be printed 
next. This character is stored in the Print Register. The diad addressed by the A Register is read out of HSM 
and checked for the character stored in the Print Register. The contents of the A Register are increased bv 

two and the cycle is repeated. Modification of the contents of the A Register and checking of the addressed 

diad continue until 120 or 160 consecutive memory locations have been checked. This checking for one character 
is known as a "scan*, 

As each character is checked a one bit is sent to die printer shift register for an equality, a zero bit is sent 
fat each non-equality. At the completion of a scan the shift register contains a one bit in every position on die 
line to which this character is to be printed. The one bits ate then used to trigger the corresponding print ham- 
mers. The contents of the B Register ate again transferred to the A Register, a new character is read from the 
Print Table, and another scan is begun. 

There ate two modes of operadoo, Synchronous and Asynchronous. The Synchronous Mode permits only 47 
characters to be printed since a complete line of print and paper advance to the next print line is accomplished 

during each revolution of the print drum. The letter "A” is always the fits, character for which HSM is scanned 

and the period is the last. ’ 

The Asynchronous Mode permits all 64 characters on the print drum to be printed (120 or 160 characters per 
hoe) in one full revolution, and paper advance occurs in a portion of the next print drum revolution. Scanning can 
proceed with the next character in sequence on the print drum at the conclusion of the paper advance function. 

Appendix VIII shows print table containing RCA 301 characters. The code (17) a is used to inhibit printing 
of certain characters on the print drum. An inhibited character may be used to specify a non-represented RCA 
301 character b y substituting the RCA 301 character’s bit configuration into the proper print table position. For 
example, the EB symbol may be printed as V” by inserting (72) g in the thirty-third position of the print table. 

Final Register Contents 

(A) { = Address of location one to the right of the last character printed if printing is done, otherwise it is 

(A).. 

i 

(B) = (B) . with B set to zero, 

f i 3 


Timing 

Print and paper advance of one line takes 60 ms. in the Synchronous Mode or 76 ms. in the Asynchronous 

Mode. When more than one line is to be advanced, paper advancing is done at the rate of 150 lines per second 
after the first line. 

Example: 

Instruction: 

Operation N A Address B Address 

B 1 0000 1201 

HSM before and after Instruction is Executed: 


(First Character Prihted) (Last Character Printed) 


1200 

1201 ) 

| 1318 

1319 


1 

2 1 

L 8 

9 



Paper is advanced one line aft£t the printing of the line. 
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Final Register Contents: 

(A) = 1320 

(B) { - 1200 

Time: 

76 ms. 
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C Print and Paper Advance Simultaneous (PAS) 


General Description 

This instruction can cause the contents of 120 or 160 consecutive HSM locations to be transferred to the 
On-Line Printer, initiating the printing of one line. It can advance the paper a specified number of lines desig- 
nated by N or by the punches of the paper tape loop of the printer. This instruction is executed in the Simul- 
taneous Mode. 

Format 

Operation — C 

N — Number of lines (0-14) to advance paper if B 3 equals 1: 




Asynchronous Mode 

Synchronous 

Mode* 

Number of lines 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

First Printer 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

space 

# 

§ 

( 

) 

I 

Second Printer 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 

+ 

- 



f 

/ 


# B 3 must equal 1 
A Address — 0000 (zero) 

B Address - Address of the data to be printed from HSM except for B 3 . 

B 0 — MSD of address. 

B i - When this digit is even, printing will occur. If odd, the line will not be printed. 
B 2 — Always zero. 

B 3 Has the function of indicating the type of paper advance as follows: 


Type of Paper Advance 

b 8 

No paper advance 

0 

Paper advance using N Register as count 

1 

Vertical Tab (using tape loop) 

2 

Page Change (using tape loop) 

3 


Direction of Operation 
Left to right 

Outline ©f Operation 

The paper advance information given by T 3 is stored in indicators. The T 3 character is set to zero. If 
printing is to take place the contents of the T Register are transferred to the S Register. As the print drum re- 
volves, the printer sends signals to the Computer indicating which character on the print drum will next be in 
the print position. 
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These printer signals are used to develop an address for an automatic table look-up operation. This oper- 
ation extracts from the Print Table (see Appendix VIII) die RCA 301 character which is to be printed next. This 
character is stored in the Print Register. The diad addressed by the S Register is read out of HSM and checked 
for die character stored in the Print Register. The contents of the S Register are increased by two and the cycle 
is repeated. Modification of the contents of the S Register and checking of the addressed diad continue until 
120 or 160 consecutive memory locations have been checked. This checking for one character is known as a 
’’scan”. 

As each character is checked a one bit is sent to die printer shift register for an equality, a zero bit is sent 
for each non-equality. At the completion of a scan the shift register contains a one bit in every position on the 
line in which this character is to be printed. The one bits are then used to trigger the corresponding print ham- 
mers. The contents of the T Register are again transferred to the S Register, a new character is read from the 
translate table, and another scan is begun. 

There are two modes of operation, Synchronous and Asynchronous. The Synchronous Mode permits only 47 
characters to be printed since a complete line of print and paper advance to the next print line is accomplished 
during each revolution of the print drum. The letter *A* is always the first character for which HSM is scanned, 
and the period is the last. 

The Asnychronous Mode permits all 64 characters on the print drum to be printed (120 or 160 characters per 
line) in one full revolution, and paper advance occurs in a portion of the next print drum revolution. Scanning 
can proceed with the next character in sequence on die print drum at the conclusion of the paper advance function. 

Appendix VIII shows a print table containing RCA 301 characters. The code (17) 8 is used to inhibit printing 

of certain characters on the print drum. An inhibited character may be used to specify a non-represented RCA 
301 character by substituting the RCA 301 character’s bit configuration into the proper print table position. For 
example, the EB symbol may be printed as by inserting (72) 8 in the thirty-third position of the print table. 


Final Register Contents 

(S) f = Address of location one to the right of the last character printed if printing is done; otherwise, it is 

(A).. 

l 

(T) = (B) with B set to zero, 

f i 3 


Timing 

Print and paper advance of one line takes 61.5 ms. in the Synchronous Mode or 77.4 ms. in the Asynchronous 
Mode. When more than one line is to be advanced, paper advancing is done at the rate of 150 lines per second 
after the first line. 
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D land Select Normal (BSN) 


General P@scripti®n 

This instruction initiates a search of the Data Record File under the control of the Processor for the record 
containing the selected band, puts the record on the turntable, and positions the arm over the correct band. Once 
initiated, the record and band will be selected independent of Computer operation. 


Format 

Operation — D 

N — Selects the Data Record File Unit and Band as indicated below: 


mgm 

bd 1 

The record on the turntable, if any, will be returned to the cage. The desired 
record is then placed on the turntable and the indicated band selected. 

0 

& 

1 

A 

The band selected is one of the two on the upside of the record on the turn- 
table. If the B address is even, the first band will be selected; if odd, the 
second band will be selected. 


A Address — 0000 (zero) 

B Address - B 0 0 (zero); B 1? B 2 , B 3 designate band (000 to 511). 

Outl ine of Operation 

Band addresses are numbered from 000 through 5ll and are specified by the last three digits of the B ad- 
dress. The contents of the N Register designate the proper Data Record File and specify whether the record on the 
turntable, if any, is to be returned to the cage or not. 

Final Register Contents 

(A) = (A), 

r r 

(B) -(B). 

f i 

Timing 

To initiate selection (in microseconds): 21(B X ) ■+• 14(B 2 ) + 42. 

To perform Band Selection, 2.25 seconds (average). 
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E Band Select Record File Mode (BSM) 


General Description 

This instruction selects a band from one of the four Data Record File Units controlled by the Record File 
Mode Control Unit. Once initiated, the band will be selected independently of the Computer operation. 

Format 

Operation — E 

N — Selects the Data Record File Unit and Band as indicated below: 


Data Record File Unit 

Effect 

n 

2 

3 

4 

0 

& 

— 

■ 

The record on the turntable, if any, will be returned to the cage. The desired 
record is then placed on the turntable and the indicated band selected. 

■ 

A 

J 

/ 

The band selected is one of the two on the upside of the disc on the turntable. 
If the B address is even, the first band will be selected; if odd, the second 
band will be selected. 


A Address — 0000 (zero) 

B Address - B 0 0 (zero) Bj, B 2 , and B 3 designate band (000 to 511). 

Outline of Operat ion 

Band addresses are numbered from 000 through 511, and are specified by the last three digits of the B 
address. The contents of the N Register designate the proper Record File and specify whether the record on the 
turntable, if any, is to be returned to the cage or not. 

Final Register Contents 

(A) = (A) . 

f 1 $ 

(B) .*(B). 

r l 


Timing 

To initiate selection (in microseconds): 21(B* ) + 14(B 2 ) +- 42. 
To perform Band Selection, 2.25 seconds (average). 
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F Blodc teed Record Normal (BRN) 


General Description 

This instruction reads from a selected cell of the Data Record File to a designated HSM location. From one 
to ten blocks of information may be transferred from the Data Record File with one instruction. A ceil may con- 
tain a block of one to 900 characters of information to be transferred. In reading, the end of the block of informa- 
tion is designated by an EB symbol, or a count of 900 characters in the cell. 


Format 

Operation — F 

N _ Selects the Data Record File Unit and number of blocks to be read as indicated below: 


Number of Blocks 
to be Read 

1 

2 

3 

4 

5 

6 

7 

■ 

HI 

■ 

First File 

1 

2 

3 

4 

5 

6 

7 

8 

MM 

■1 


A 

B 

C 

D 

E 

F 

G 

H 

i 

IB 


A Address — HSM address where first character is to be placed. 

B Address — B 0 0 (zero) 

B i determines if record stays on turntable after operation. 

B i = odd— record returned to cage. 

Bj = even— record stays on turntable and arm is placed at beginning of previously selected 
band. 

B 2 specifies whether EB is sensed or not. 

B 2 = 1 — block is terminated on counting of 900 characters. 

B 2 = 0 — count or EB recognition. 

1 If EB sensed before 900 characters have been read stop transfer from this cell. If 

900 count reached before an EB sensed, stop transfer from this cell. 

B 3 addresses cells 1 through 10, with cell 1 specified by zero and cell 10 specified by 9. 

Direction of Operation Standard Location 

Left to right in HSM. STA (0212-0215) 

Outline of Operation 

A start signal is sent to the Data Record File and the read-write head is placed on the record on the turn- 
table. The contents of the ceil specified in B 3 are transferred to the Record File Buffer and from the buffer to 

the HSM location designated by the A Register. Transfer is accomplished one character at a time, with the con- 
tents of the A Register being incremented by one after each character transferred. When the end of a block is 
reached, determined by B 2 , N is decreased by one. When N is decreased to zero the operation terminates. The 

record does not have to be returned to the cage to perform additional read or write instructions from the same sur 
face. 


























Final Register Contents 

(A) f = Address of HSM location one to the right of the last character put in memory. 

(B) f = (B). 

Timing 

Characters are read at the rate of 2.5 KC. The average time to get to and read one selected cell is 2.6 
seconds. It takes 1.5 seconds to return the record to the cage. 
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G Block Reed Record Simultaneous CBRS1 


General Description 

This instruction reads from the Data Record File controlled by the Record File Control Unit to a designated 
HSM location. From one to ten blocks of information may be transferred from the Data Record File with one in- 
struction. A cell may contain a block of one to 900 characters of information to be transferred. In reading, the 
end of the block of information is designated by an EB symbol, or a count of 900 characters in the cell. This in- 
struction is performed in the Simultaneous Mode. 


Format 

Operation — G 

N — Selects the Data Record File Unit and number of blocks to be read as indicated below: 


Number of Blocks 
to be Read 

1 

2 

3 

4 

5 

6 

7 

■ 

■ 

n 

First File 

1 

2 

3 

4 

5 

6 

m 

8 

n 

n 

Second File 

m 

B 

C 

D 

E 

F 

G 

H 

I 

Hi 


A Address — HSM location where first character is to be placed. 

B Address - B 0 0 (zero) 

B ! determines if record stays on turntable after operation. 

B i xz odd— record returned to cage. 

B i = even— record stays on turntable and arm is placed at beginning of previously selected 
band. 

B 2 specifies whether EB sensed or not. 

B 2 = 1 — block is terminated on counting of 900 characters. 

B 2 = 0 — count or EB recognition. 

If EB sensed before 900 characters have been read stop transfer from this cell. If 
900 count reached before an EB sensed, stop transfer from this cell. 

B 3 addresses cells 1 through 10, with cell 1 specified by zero and cell 10 specified by 9. 

Direction of Operation 
Left to right 

Out! ine of Operation 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI 
button is not on, the contents of the NOR, N, A and B registers are transferred to the SOR, M, S, T registers 
respectively, and this instruction is executed in the Simultaneous Mode. A start signal is sent to the Record 
File. The contents of the cell specified in T a are transferred to the Record File Buffer and when the Normal 
Mode is interruptable, from the buffer to the HSM location designated by the S Register. Transfer is accomplished 
one character at a time, with the contents of the S Register being incremented by one after each character trans- 
ferred. When the end of a block is reached, determined by T 2 , M is decreased by 1. When M is decreased to 
zero, the operation is terminated. The record does not have to be returned to the cage to perform additional read 
or write instructions on the same surface. 
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Final Register Contents 

(S) = Address of HSM location one to the right of the last character put in memory. 

(T) . = (B). 

£ 1 

Timing 

Characters are read at the rate of 2.5 KC. The average time to get to and read a selected cell is 2.6 seconds. 
The time to return the record to the cage is 1.5 seconds. 
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H Block Write Record Normol (BWN) 


General Description 

This instruction writes from a selected HSM location to designated cells of the Data Record File under con- 
trol of the Record File Control Unit. From one to ten blocks of information may be transferred to the Data Record 
File with one instruction. A cell may contain a block of one to 900 characters of information. In writing, a block 
is terminated by an End of Block (EB) Symbol or a cell count of 900 characters. 


Format 

Operation — H 

N — Selects the Data Record File Unit and number of blocks to be written as indicated below: 


Number of Blocks 
to be Written 

1 

2 

3 

4 

5 

6 

7 

■ 

■ 

H 

First File 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mi 

Second File 

A 

B 

C 

D 

E 

F 

G 

H 

MM 

n 


A Address — HSM address of first character to be written to the Record File. 
B Address — B 0 0 (zero) 

B j determines if record stays on turntable after operation. 


B ! = odd— record returned to cage. 

B i = even— record stays on turntable and arm is placed at beginning of previously selected 
band. 

B 2 specifies whether EB sensed or not. 

B a = 1 — block is terminated on counting of 900 characters. 

B 2 = 0 count or EB recognition. 

If EB sensed before 900 characters have been written stop transfer into this cell. If 
900 count reached before an EB sensed, stop transfer into this cell. 

B 3 addresses cells 1 through 10, with cell 1 specified by zero and cell 10 specified by 9* 


Direction of Operation 
Left to right. 

Outline of Operation 

A start signal is sent to the Data Record File and the arm is placed on the previously selected record on 
the turntable. The contents of the HSM location specified by the A address are transferred to the Data Record 
File Buffer and from the buffer to the specified cell. The contents of the A Register are incremented by one, and 
the contents of the next memory location are then transferred. When the end of a block is reached, determined by 
B 2 , N is decreased by one. When N is decreased to zero the operation terminates. The record does not have to 
be returned to the cage to perform additional read or write instructions to the same surface. 
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Final Register Contents 

(A) = Address of HSM location one to the right of the last character written. 

(B) f = (B). 

Timing 

Characters are written at the rate of 2.5 KC. The average time to get to and write to a selected cell is 2.6 
seconds. The time to return a record to the cage is 1.5 seconds. 
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I Block Write Record Simultaneous (BWS) 


Genera! Description 

This instruction writes from a designated HSM location to selected Data Record File cells. From one to ten 
blocks of information may be transferred to the Data Record File with one instruction. A cell may contain a block 
of one to 900 characters of information. In writing, a block is terminated by an End of Block (EB) Symbol or a 
cell count of 900 characters. This instruction is performed in the Simultaneous Mode. 


Format 

Operation — I 

N - Selects the Data Record File Unit and the number of blocks to be written as indicated below: 


Number of Blocks 
to be Written 

1 

2 

3 

4 

5 

6 

■ 

■ 

■ 

■ 

First File 

1 

2 

3 

4 

5 

6 

7 

8 

1 

0 

Second File 

A 

B 

C 

D 

E 

F 

G 

H 

I 

& 


A Address — HSM address of first character to be written. 

B Address - Bo 0 (zero) 

B i determines if record stays on turntable after operation. 

B i = odd— record returned to cage. 

B x = even-record stays on turntable and arm is placed at beginning of previously selected 
band. 

B 2 specifies whether EB sensed or not. 

B 2 = 1 — block is terminated on counting of 900 characters. 

B 2 = 0 — count or EB recognition. 


If EB sensed before 900 characters have been written, stop transfer to this cell. If 
900 count reached before an EB sensed, stop transfer to this cell. 

B 3 addresses cells 1 through 10, with cell 1 specified by zero and cell 10 specified by 9- 


Direction of Operation 

Left to right. 

Outline of Operation 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI 
button is not on, the contents of the NOR, 'N, A, and B registers are transferred to the SOR, M, S, T registers 
respectively, and this instruction is executed in the Simultaneous Mode. A start signal is sent to the Data Re- 
cord File and the arm is placed on the previously selected record on the turntable. As soon as the normal mode 
is interruptable, the contents of the HSM location specified by the S Register are transferred to the Record File 
Buffer and from the buffer to the specified cell. The contents of the S Register are increased by one and the con- 
tents of the HSM location now addressed by the S Register are transferred in a like manner. When the end of a 
block is reached, determined by T 2 , M is decreased by one. When M is decreased to zero the operation termi- 
nates. The record does not have to be returned to the cage to perform additional reads or writes to the same sur- 
face. 
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Final Register Contents 

(S) = HSM address of location one to the right of the last character written. 

(T) -(B)'; 

Timing 

Characters are written at the rate of 2.5 KC. The average time to get to and write to a cell is 2.6 seconds. 
The time to return a record to the cage is 1.5 seconds. 


102 



* Record File Mode Read CRMR) 


General Description 

This instruction reads from selected cells located in one of the four Data Record Files connected to the 
Data Record File Mode Control Unit. From one to ten blocks of information may be transferred from a Data Re- 
cord File and placed in HSM with one instruction. Each cell may contain a block of information consisting of 
from one to 900 characters. In reading, the end of the block is designated by an EB symbol or a count of 900 
characters in the cell. 

Format 

Operation -4 * CC 

N - Selects the Data Record File Unit and the number of blocks to be read as indicated below: 


Number of Blocks 
to be Read 

yJ¥M- 

2 

3 

4 

. f f 

5 

6 

7 : 

8 

Mil ; ; > 

i i j j ii" 

III If j L 

- 

10 

First File 


2 i| | 

3 

4 

5 

6 

7 

8 

// 9 

0 

Second File 



C 

D 

E 

F 

G 

' H 

'a' 

& 

Third File 

J 

K 

/ // . 

z^y/z y 

L 

M 

N 

O 

P 

Q 

R 

, minus 

Fourth File 


s 


. U 

V 

W 

X 


% / 

i 1 1 1 it j 


A Address - HSM location where first character is to be placed. 


B Address — B 0 0 (zero) 


B 



SB 


determines if record stays on turntable after operation. 

B i = odd— record returned to cage. 

B t - even— record stays on turntable and arm is placed at beginning of previously selected 
band. 

specifies whether EB sensed or not. 

B 2 = 1 — block is terminated on counting of 900 characters. 

B 2 = 0 — count or EB recognition. 

If EB sensed before 900 characters have been written, stop transfer from this cell. If 
900 count reached before an EB sensed, stop transfer from this cell, 
addresses cells 1 through 10, with cell 1 specified by zero and cell 10 specified by 


Direction of Operation 
Left to right in HSM. 


Outline of Operation 

A start signal is sent to the selected Data Record File and the arm is placed on the previously selected 
record on the turntable. The contents of the cell specified in V 3 are transferred to the Data Record File Mode 
Buffer, and when the Normal Mode is interruptable, from the buffer to the HSM location specified by the U Re- 
gister. Transfer is accomplished one character at a time with the contents of the U Register being incremented 
by one after each character transferred. When the end of a block is reached, determined by V 2 , L is decreased 
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by one. When L is decreased to zero, the operation terminates. This record does not have to be returned to the 
cage to perform other read or writes on the same surface. 

Final Register Contents 

(U) f = HSM address of location one to the right of the last character placed in memory 

(V) . = (B). 

r i 

Timing 

Characters are written at the rate of 2.5 KC. The average time to get to and read a selected cell is 2.6 
seconds. The time to return a record to the cage is 1.5 seconds. 
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% Record File Mode Write CRMW) 


General Description 

This instruction writes from a selected HSM location to designated cells in one of the four Data Record Files 
connected to the Data Record File Mode Control Unit. From one to ten blocks of information may be transferred 
to the Record File with one instruction. A cell can contain a block of information of from one to 900 characters. 
In writing, a block is terminated by an End of Block (EB) Symbol, or a cell count of 900 characters. 

Format 

Operation — % 

N — Selects the Data Record File Unit and the number of blocks to be written as indicated below: 


Number of Blocks 
to be Written 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

First File 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

Second File 

A 

B 

C 

D 

E 

F 

G 

H 

I 

& 

Third File 

) 

K 

L 

M 

N 

O 

P 

Q 

R 

minus 

Fourth File 

/ 

S 

T 

U 

V 

w 

X 

Y 

Z 

>) 


A Address — HSM address of first character to be written to the Record File 
B Address - E 0 0 (zero) 

B i determines if record stays on turntable after operation. 

B i = odd— record returned to cage. 

B i = even— record stays on turntable and arm is placed at beginning of previously selected 
band. 

3 2 specifies whether EB sensed or not. 

B 2 = 1 — block is terminated on counting of 900 characters. 

B 2 — 0 — count or EB recognition. 

If EB sensed before 900 characters have been written, stop transfer to this cell. If 
900 count reached before an EB sensed, stop transfer into this cell. 

B 3 addresses cells 1 through 10, with cell 1 specified by zero and cell 10 specified by 9. 

Direction of Operation 
Left to right in HSM. 

Outline of Operation 

Initially this instruction is staticized in the Normal Mode. If the Record File Mode is free, the contents of 
the NOR, N, A, and B Registers are transferred to the FOR, L, U, and V Registers respectively, and this instruc- 
tion is executed in the Record File Mode. A start signal is sent to the selected Data Record File and the arm 
is placed on the previously selected disc on the turntable. As soon as the normal mode is interruptable, the con- 
tents of the HSM location specified by the U Register are transferred to the Record File Mode Buffer and from the 
buffer to the specified cell. The contents of the U Register are increased by one and the contents of the HSM 
location now addressed by the U Register are transferred in a like manner. When the end of a block is reached, 
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determined by V 2 , L is decreased by one. When L is decreased to zero, the operation terminates. The record 
does not have to be returned to the cage to perform other read or writes to the same surface. 


Final Register Contents 

(U) 


f 


(V) 


Address of location one to the right of the last character written on the record. 

(B). 


Timing 

Characters are written at the rate of 2.5 KC. The average time to get to and write to a selected cell is 2.6 
seconds. The time to return a record to the cage is 1.5 seconds. 
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D Track Select ITS) 


General Description 

This instruction positions the read-write heads over 1 of 128 tracks. Once initiated the track selection is per- 
formed independently of computer operation. 

Format 

Operation - D 

N - R (First Data Disc File) 

- Z (Second Data Disc File) 

A Address - 0000 (zeroes) 

B Address - B Q = 0 (zero), will not override a DDF Simultaneous Instruction. 

- B q r &, will override any DDF Simultaneous Instruction. 

Outline of Operation 

The contents of the N Register specify the proper Data Disc File. Bj, B 2 , B 3 designate the track address 
which can range from 000 to 127. All read-write heads within a Data Disc File are positioned concurrently so that 
108 zones per module are accessible by the execution of one Track Select instruction. 

If this instruction contains a bit in the B 0 2 4 position and the selected Data Disc File is busy in the Simul- 
taneous Mode, the Simultaneous Instruction being performed will be terminated on the next transfer of data to or 
from the file. The new instruction will then be executed in the normal manner. 

Final Register Contents 

(A) , - (A) { 

(B) f = (B)j 


Timing 

To initiate selection, 42 /rs. 

To perform Track Selection: 
Minimum - 40 milliseconds 
Average - 75 milliseconds 
Maximum - 100 milliseconds 
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F Sector Read Disc Normal (SRN) 


General Description 

This instruction reads from a selected sector of the Data Disc File to a designated HSM location. From one 
to ten sectors of information may be transferred from the Data Disc File with one instruction. 160 characters are 
transferred for each sector designated. 


Format 

Operation - F 

N - Specifies additional number of sectors to be read as follows: 


Additional Sectors 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

res 

First File 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Second File 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 

A Address - Address of HSM location to receive the first character read from the Data Disc File. This add 
must be an even number (left-hand end of a diad). 

B Address - B 0 - designates first sector to be read: 

First Sector to be read 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 


Will Not Override Any 
DDF Simultaneous 
truction 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Will Override Any DDF 
Simultaneous Instruction 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 


B 1? B 2 , B g - specify the zone from which data is to be read: 


Module Zone 

1 000 to 107 

2 108 to 215 

3 216 to 323 

4 324 to 431 


Direction of Operation Standard Location 

Left to right in HSM STA (0212-0215) 

Outline of Operation 

A start signal is sent to the Data Disc File and the contents of the sector specified by the B address are 
transferred to the Data Disc File Buffer and from the buffer to the HSM location, designated by the A Register. 
Transfer is effected two characters at a time, with the contents of the A Register being incremented by two after 
each pair of characters is transferred. When the additional number of sectors have been read, according to the N 
character, the operation terminates. 

If this instruction contains a bit in the Bq 2^ position and the selected Data Disc File is busy in the Simul- 
taneous Mode, the Simultaneous Instruction being performed will be terminated on the next transfer of data to or 
from the file. The new instruction will then be executed in the normal manner. 
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Final Register Contents 

(A) f = Address of HSM location one to the right of the last character put in memory. 

(B) f = (B); 

Timing 

Characters are read at the rate of 32KC. 

Five milliseconds are required to read one sector. 

The average time to get to the designated sector is 25 milliseconds (file latency). 



G Sect@r Reed Disc Simultaneous (SRS) 


General Description 

This instruction reads from a selected sector of the Data Disc File to a designated HSM location. From one to 
ten sectors of information may be transferred from the Data Disc File with one instruction. 160 characters are 
transferred for each sector designated. However, this instruction may be terminated by any other Data Disc File 
instruction to the same file when the terminating instruction has the proper B 0 override character. 


Format 

Operation - G 

N - Specifies additional number of sectors to be read as follows: 


Additional Sectors 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

First File 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Second File 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 


A Address - Address of HSM location to receive the first character read from the Data Disc File. This address 
must be an even number (left-hand end of a diad). 


B Address - B 0 designates first sector to be read: 


First Sector To Be Read 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Will Not Override Any 
DDF Simultaneous 
Instruction 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Will Override Any DDF 
Simultaneous Instruction 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 


B 1? B 2 , B 3 - specify zone from which data is to be read: 

Module Zone 


1 

2 

3 

4 


000 to 107 
108 to 215 
216 to 323 

324 to 431 


Direction of Operation 
Left to right in HSM. 


Outline of Operation 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI button 
is not on, the contents of the NOR, N, A and B registers are transferred to the SOR, M,S,T registers respectively, 
and this instruction is executed in the Simultaneous Mode. A start signal is sent to the Data Disc File. The con- 
tents of the sector, as specified by the T Register are transferred to the Data Disc File Buffer, and when the 
Normal Mode is interruptable, from the buffer to the HSM location designated by the S Register. Transfer is ac- 
complished two characters at a time, with the contents of the S Register being increased by two after each pair of 
characters is transferred. When the additional number of sectors have been read, according to the N character, the 
operation terminates. 

The operation may also be terminated by another Data Disc File instruction to the same file when the B 0 char- 
acter of the overriding instruction ranges from "&’ * to *'I M as specified above. 

If this instruction contains a bit in the B Q 2 4 position and the selected Data Disc File is busy in the Simul- 
taneous Mode, the Simultaneous Instruction being performed will be terminated on the next transfer of data to or 
from the file. The new instruction will then be executed in the normal manner. 
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Final Register Contents 

(S) f - Address of HSM location one to the right of the last character transferred into memory. 

(T) - (B). 

f i 

Timing 

Characters are read at the rate of 32KC. 

Five milliseconds are required to read one sector into HSM. 

The average time to get to the sector designated is 25 milliseconds (file latency). 



H Sector Write Pise Normal (SWN) 


Genera! Description 

This instruction writes from a selected HSM location to designated sectors of the Data Disc File. From one to 
ten sectors of information may be transferred to the Data Disc File with one instruction. 160 characters are trans- 
ferred for each sector written. 


Format 


Operation - H 

N - Specified additional number of sectors to be written. 


Additional Sectors 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

First File 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Second File 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 


A Address - HSM address of the first character to be written. This address must be an even number (left-hand 


end of a diad) . 

B Address - B 0 - designates the first sector to be written: 


First Sector to be Written 

0 

1 

2 

3 

4 

5 

6 

7 

8 


Will not override any DDF 
Simultaneous Instruction 

0 

■ 

2 

3 

4 

5 

6 

■a 

8 


Will override any DDF 
Simultaneous Instruction 

& 

■ 

B 

C 

D 

E 

F 

G 

H 

I 


B A , B 2 , B 3 - specify zone to which data is to be written: 


Module 

1 

2 

3 

4 


Zone 

000 to 107 
108 to 215 
216 to 323 
324 to 431 


Direction of Operation 
Left to right in HSM 


Standard Location 

STA (0212-0215) 


Outline of Operation 

The contents of the HSM diad specified by the A Address are transferred to the Data Disc File Buffer and from 
the buffer to the specified sector. The contents of the A Register are incremented by two, and the contents of the 
next diad are then transferred. When the additional number of sectors have been written, according to the N char- 
acter the operation terminates. 

If this instruction contains a bit in the B Q 2 4 position and the selected Data Disc File is busy in the Simul- 
taneous Mode, the Simultaneous Instruction being performed will be terminated on the next transfer of data to or 
from the file. The new instruction will then be executed in the normal manner. 


Final Register Contents 

(A) f = Address of HSM location one to the right of the last character written. 

(B) f = (B)j 
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Timing 

Characters are written at the rate of 32KC. 

Five milliseconds are required to write one sector. 

The average time to get to the sector designated is 25 milliseconds (file latency). 
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1 Sector Write Pise Simultaneous (SWS) 


Genera! Description 

This instruction writes from a selected HSM location to designated sectors of the Data Disc File. From one to 
ten sectors of information may be transferred to the Data Disc File with one instruction. 160 characters are trans- 
ferred for each sector written; however, this instruction may be terminated by any other Data Disc File instruction 
to the same File when the terminating instruction has the proper B 0 override character. 

Format 

Operation - I 


N - Specified additional number of sectors to be written. 


Additional Sectors 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

First File 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Second File 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 


A Address - HSM Address of the first character to be written. This address must be an even number (left-hand 
end of a diad). 


B Address - B 0 - designates the first sector to be written 


First Sector To Be Written 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Will Not Override Any 
DDF Simultaneous 
Instruction 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Will Override any DDF 
Simultaneous Instruction 

& 

A 

B 

C 

D 

E 

F 

G 

H 

I 


Bj , B 2 , B g - specifies zone to which data is to be written: 


Module Zone 

1 000 to 107 

2 108 to 215 

3 216 to 323 

4 324 to 431 

Direction of Operation: 

Left to right in HSM. 

Outline of Operation: 

Initially this instruction is staticized in the Normal Mode. If the Simultaneous Mode is free and the SMDI but- 
ton is not on, the contents of the NOR, N, A and B registers are transferred to the SOR, M, S and T registers, re- 
spectively; and this instruction is executed in the Simultaneous Mode. As soon as the Normal Mode is interrupt- 
able, the contents of the HSM diad specified by the S Register are transferred to the Data Disc File Buffer and 
from the buffer to the specified sector. The contents of the S Register are increased by two, and the contents of 
the diad specified transferred in a like manner. When the additional number of sectors have been written, accord- 
ing to the N character, the operation terminates. 

The operation may also be terminated by another Data Disc File instruction to the same file when the B Q char- 
acter of the overriding instruction ranges from M &’ ’ to ’’I” as specified above. 

If this instruction contains a bit in the B 0 2 4 position and the selected Data Disc File is busy in the Simul- 
taneous Mode, the Simultaneous Instruction being performed will be terminated on the next transfer of data to or 
from the file. The new instruction will then be executed in the normal manner. 
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Final Register Contents 

(S) f - Address of HSM location one to the right of the last character transferred from memory. 

(T) , - Bj 
Timing 

Characters are read at the rate of 32KC. 


Five milliseconds are required to write one sector. 

The average time to get to the sector is 25 milliseconds (file latency). 
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Appendices 



APPENDIX I. RCA 301 CODES 


MACHINE CODE 


TAPE CODE* 


Character 

Description 

Printed 

Symbol 

P 

ZONE 

NUMERIC 

p 

ZONE 

NUMERIC 


2 6 

2 s 2* 

2 3 

2 s 

V 

2° 

2 4 

2 s 

2 4 

2 3 

2 3 

2 

2° 

Y X 

Zero 

of 

1 

0 0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 


One 

ll 

0 

0 0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

0 


Two 

r 2 

0 

0 0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

0 

1 


Three 

3 

1 

0 0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

0 

0 


Four 

4 

0 

0 0 

0 

1 

0 

0 

1 

1 

1 

1 

0 

1 

1 


Five 

5 

1 

0 0 

0 

1 

0 

1 

0 

i 

1 

1 

0 

1 

0 


Six 

6 

1 

0 0 

0 

1 

1 

0 

0 

1 

1 

1 

0 

0 

1 


Seven 

7 

0 

0 0 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 


Eight 

8 

0 

0 0 

07 o 

0 

0 

1 

1 

1 

0 

1 

1 

1 


Nine 

9 



,.L 

0 

_J) 

1 

0 

1 

1 

0 

1 

1 

0 


Spa c e — — 


.CL 


^ i 

0 

CP 

0? 

0 

1 

1 

o 

1 

0 

1 


Number 

# 

0 

0 0 

l 

0 

1 

1 

1 

1 

1 

0 

1 

0 

0 


At the rate of 

% 

1 

0 0 

l 

1 

0 

0 

0 

1 

1 

0 

0 

1 

1 


Open Parenthesis 

( 

0 

0 0 

l 

1 

0 

1 

1 

1 

1 

0 

0 

1 

0 


Close Parenthesis 

) 

0 

0 0 

l 

1 

1 

0 

1 

1 

1 

0 

0 

0 

1 




1 

0 0 

l 

1 

1 

1 

0 

1 

1 

0 

0 

0 

0 

Not 

Ampersand 

& / 

0 

0 

*4L 

0 

0 

0. 

1 

1 

0 

1 

1 

1 

1 

1 

A 

A 

1 

0 1 

1 0 

0 

0 

i 

0 

1 

0 

1 

1 

1 

0 

1 

B 

C 

B 

C 

1 

0 

0 1 
0 1 

I CL 

0 

0 

0 

1 

1 

0 

iM 

0 

1 

1 

1 

0 

0 

1 

1 

1 

1 

0 

0 

1 

0 

1 

1 

D 

D 

1 

0 1 

| 0 

1 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 

E 

E 

0 

0 1 

LJk 

U-JLto; 

1 

1 

0 

1 

0 

1 

0 

1 

F 

F 

0 

0 1 

■ 0 

JL 

1 

0 

1 

1 

0 

1 

0 

0 

1 

1 

G 

G 

1 

0 1 

0 

1 

1 

1 

0 

1 

0 

1 

0 

0 

0 

1 

H 

H 

1 

0 1 

< ii 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

1 

I 

Plus 

I 

0 

0 1 

T'l 

0 

0 

1 

1 

1 

0 

0 

1 

1 

0 

1 

+ 

0 

0 1 

1 

0 

1 

0 

1 

1 

0 

0 

1 

0 

1 

1 

Period 

. 

1 

0 1 

1 

0 

1 

1 

0 

1 

0 

0 

1 

0 

0 

1 

Semicolon 

> 

0 

0 1 

1 

1 

0 

0 

1 

1 

0 

0 

0 

1 

1 

i ] 

Colon 

: 

1 

0 1 

1 

1 

0 

1 

0 

1 

0 

0 

0 

1 

0 

i ! 

Apostrophe 


1 

0 1 

1 

1 

1 

0 

0 

1 

0 

0 

0 

0 

1 

1 1 

Plus zero 

+0 

0 

0 1 

1 

1 

1 

1 

<r; 

jT> 

0 

0 

0 

0 

0 

1 1 


CARD CODE 
PUNCHED ROWS 


^Hi-Data Tape Group and Paper Tape 
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APPENDIX I. RCA 301 COD 


MACHINE CODE 

Character Printed p ZONE NUMERIC 

Description Symbol 

2® 2 s 2 * 2 s 2 2 2 ' 2 ° 


TAPE CODE* 

P ZONE NUMERIC 


CARD CODE 
PUNCHED ROWS 


2 s 2 s 2 4 2 s 2* V 2° Y X 0 1 2 3 4 5 6 5 


End Information 
(El) 

Dollars 
Asterisk 
End Data (ED) 
End File (EF) , 

Quotation Mark 
Virgule 

S . 

T 

U 

V 

w 

X 

Y 

z . ■; 

End Block (EB) 

Comma 

Percent 

Item Separator 

(ISS) 

Equals 

Delete 

(paper tape only) 


0 1 0 - 

1 1 0 

1 1 0 

0 10 
1 1 0 

0 1 0 

0 1 0 

1 1 0 

1 1 0 

0 10 

0 1 0 

1 1 0 

0 10 

1 1 0 

1 1 0 

0 1 0 

1 1 1 

0 1 1 

0 1 1 

1 1 1 

0 1 1 

1 1 1 

1 1 1 

0 1 1 

0 1 1 

1 1 1 

1 1 1 

0 1 1 

1 1 1 

0 1 1 

0 1 1 

1 1 1 


0 0 0 0 
0 0 0 1 
0 0 10 
0 0 11 
0 10 0 
0 10 1 
0 110 
0 111 
10 0 0 
10 0 1 
10 10 


1110 
1 1 1 1 


0 0 1 1110 

0 0 1 110 1 
1 0 1 110 0 
0 0 1 10 11 
1 0 1 10 10 
1 0 1 10 0 1 
0 0 1 1 0 0 0 

0 0 1 0 111 
1 0 10 110 

1 0 1 0 10 1 

0 0 1 0 10 0 
1 0 1 0 0 11 
0 0 1 0 0 1 0 
0 0 1 0 0 0 1 

1 0 1 0 0 0 0 

0 0 0 1111 

1 0 0 1110 
1 0 0 110 1 
0 0 0 1 1 0 0 
1 0 0 10 11 
0 0 0 1 0 1 0 
0 0 0 1 0 0 1 
1 0 0 1 0 0 0 
1 0 0 0 1 1 1 
0 0 0 0 1 1 0 
0 0 0 0 1 0 1 
1 0 0 0 1 0 0 
0 0 0 0 0 1 1 
1 0 0 0 0 1 0 

1 0 0 0 0 0 1 
Indicates Gap 

1 1 1 I 1 1 1 1 


Not used 

1 1 
1 1 
1 ] 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Not used 


*Hi-Data Tape Group attd/Paper Tape 


APPENDIX II. LIST OF INSTRUCTIONS 


Op. Code 
0 
1 
2 
2 
3 

3 

4 

5 

6 

7 

8 
9 
B 
C 
D 
D 
E 
F 
F 
G 
G 
H 
H 
I 

I 

• 

% 


Abbreviation 

CRN 

CRS 

CPN 

CPN 

CPS 

CPS 

RFN 

RFS 

RRN 

RRS 

TWN 

TWS 

PAN 

PAS 

BSN 

TS 

BSM 

BRN 

SRN 

BRS 

SRS 

BWN 

SWN 

BWS 

SWS 

RMR 

RMW 

RWD 


Input-Output Instructions 

Instruction Name 
Card Read Normal 
Card Read Simultaneous 
Card Punch Normal (Model 334 Punch) 

Card Punch Normal (Model 336 Punch) 

Card Punch Simultaneous (Model 334 Punch) 

Card Punch Simultaneous (Model 336 Punch) 

Tape Read Forward Normal 

Tape Read Forward Simultaneous 

Tape Read Reverse Normal 

Tape Read Reverse Simultaneous 

Tape Write Normal 

Tape Write Simultaneous 

Print and Paper Advance Normal 

Print and Paper Advance Simultaneous 

Band Select Normal 

Track Select 

Band Select Record File Mode 
Block Read Record Normal 
Sector Read Disc Normal 
Block Read Record Simultaneous 
Sector Read Disc Simultaneous 
Block Write Record Normal 
Sector Write Disc Normal 
Block Write Record Simultaneous 
Sector Write Disc Simultaneous 
Record File Mode Read 
Record File Mode Write 
Rewind to BTC 


\ 
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APPENDIX II. LIST OF INSTRUCTIONS (Continued) 



Data Handling Instructions 


Op. Code 

Abbreviation 

Instruction Name 

A 

TRA 

Translate by Table 

J 

SF 

Transfer Symbol to Fill 

K 

LSL 

Locate Symbol Left 

L 

LSR 

Locate Symbol Right 

M 

DL 

Transfer Data Left 

N 

DR 

Transfer Data Right 

# 

DSL 

Transfer Data by Symbol Left 

P 

DSR 

Transfer Data by Symbol Right 


Arithmetic Instructions 


+ 

ADD 

Add 

Q 

OR 

Logical "OR” 

- (minus) 

SUB 

Subtract 

T 

AND 

Logical '’AND” 

U 

EXO 

Exclusive "OR” 


Decision and Control Instructions 


R 

RPT 

Repeat 

V 

REG 

Store Register 

w 

CTC 

Conditional Transfer of Control 

X 

TA 

Tally 

Y 

COM 

Compare Left 

s 

IOS 

Input-Output Sense 

. (period) 

HLT 

Halt 
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APPENDIX III. SUMMARY 


Op. 

Code 

Instruction 

N 

A Address 

B Address 

A 

Translate by Tabl« 

Number (0-44) of char- 
acters to be translated 

HSM location of left- 
most character to be 
translated 

HSM location of first char- 
acter of translate table 
(must end in 00) 

B 

Print & Paper 
Advance Normal 

Number (0-14) of lines 
to advance paper if 
B 3 = 1. Also selects 
Printer unit and mode 

0000 (zero) 

Address of data to be printed 
from HSM excluding B 3 : 

B 0 = MSD of address 
B j — even - print, odd-do not print 
B 2 = 0 

Bg =0, no paper advance 
Bg = 1, paper advanced indicated 
by N 

B 3 = 2 vertical tab (using tape loop) 
Bg = 3, page change (using tape 
loop 

C 

Print & Paper 

Advance 

Simultaneous 

Number (0-14) of lines 
to advance paper if 
B 3 = 1. Also selects 
Printer unit and mode 

0000 (zero) 

Address of data to be printed from 
HSM excluding B 3 : 

B 0 = MSD of address 

B x = even - print, odd-do not print 

b 2 = 0 

Bg = 0, no paper advance 
Bg = 1, paper advanced indicated 
by N 

B g = 2, vertical tab (using tape 
loop) 

Bg = 3, page change (using tape 
loop) 

D 

Band Select 
Normal 

2° = 0, selects first 

file; record returned 
to cage before 
selection. 

2° = & , selects second 
file; record returned 
to cage before 
selection. 

2° = 1, selects first file; 
band selected is 
on turntable. 

2° = A, selects second 
file; band selected 
is on turntable. 

0000 (zero) 

B 0 = (zero) 

B x , B 2 , Bg designate band (000-511) 

D 

Track Select 

Specifies Data Disc 
File to select 
R (First Data Disc File) 
Z (Second Data Disc 
File) 

0000 (zero) 

B 0 = (zero) 

B i> B 2 , B 3 selects track (000-127) 
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OF INSTRUCTIONS 




Operation left to right. 
Translation in place 


120 or 160 characters 
printed if B x is even. 
Print is done first when 
applicable. Paper 
Advance is completely 
independent of com- 
puting. Operation left 
to right 


120 or 160 characters 
printed if B x is even. 
Print is done first if 
applicable. Paper 
Advance is completely 
independent of com- 
puting. Operation left 
to right 


The record will be 
selected independent 
of computer operation 


Track will be selected 
independently of com- 
puter operation 


(A) = HSM address of loca- 
tion one to the right of the 
last character translated 


(A) = HSM address of 
location one to the right 
of last character printed. 
(A) f — (A), when printing 
is not indicated 


(R) f = (B). with B 3 set 


(S) f - HSM address of 
location one to the right 
of last character printed. 
(S) f = (A), when printing 
is not indicated 


(T) f = (B)j with B 3 set 



(A) f = (A) 



















E 

Band Select Record 
File Mode 

2° = 0, returns record to 
cage before selec- 
tion. 

2 ° = 1, band selected is 
on turntable. 

Bits 2 4 - 2 5 = Record 
File from which band 
is to be selected. 

0000 (zero) 

B Q = 0 (zero) 

B x B 2 , B 3 designates band (000-511) 

F 

Block Read 
Record Normal 

2 3 , 2 2 , 2 1 , 2° selects 
number of blocks to be 
read. 

2 4 = 0, selects first file. 
2 4 = 1, selects second 
file. 

HSM address where 
first character is to 
be placed. 

B 0 = 0 (zero) 

Bi = odd — record returned to cage 
after operation 

B x = even— record stays on turn- 
table and arm is placed at 
beginning of selected band 
after operation. 

B j = 1 — block terminated on counting 
900 characters. 

B 2 = 0 - count or EB recognition. 

B 3 = addresses cells 1-10. 

F 

Sector Read 
Disc Normal 

Specifies additional 
number of sectors to be 
read and file selected. 

Address of HSM 
location to receive 
first character read 

B 0 = designates first sector to be 
read. 

Bj, B 2 , B 3 specifies zone to be read 
from. 

2 4 of B 0 = 0, prevents override of SRS 
instruction 2 4 of B 0 = 1, permits over- 
ride of any Data Disc File Simultaneous 
instruction. Bj, B2, B3, specifies zone 
to be read from. 

G 

Block Read 

Record 

Simultaneous 

2 3 , 2 2 , 2 1 , 2° selects 
number of blocks to be 
read. 

2 4 = 0, selects first 
file. 

2 4 = 1, selects second 
file. 

HSM address where 
first character is to 
be placed 

B 0 = 0 (zero) 

B x = odd — record returned to cage 
after operation. 

B x ± even — record stays on turn- 
table and arm is placed at 
beginning of selected band 
after operation. 

B 2 =1 — block terminated on 
counting 900 characters. 

B 2 = 0 — count or EB recognition. 

B 3 = addresses cells 1-10. 

G 

Sector Read 
Disc 

Simultaneous 

Specifies Additional 
Number of sectors to 
be read and file 
selected 

Address of HSM 
location to receive 
first character 
read 

2 3 , 2 2 , 2 1 , 2° bits of B Q designates 
first sector to be read. 

2 4 of B 0 = 0, prevents override of SRS 
instruction 2 4 of B 0 = 1, permits over- 
ride of any Data Disc File Simultaneous 
instruction. B 1? B2, B3, specifies zone 
to be read from. 
























OF INSTRUCTIONS 



nal Register Contents 


Record will be selected in- 
dependent of computer 
operation. This instruction 
used with files under con- 
trol of record file mode only 


Operation left to right 



(A) f = HSM address one 
to the right of last 
character read 



Operation left to right 


(A) f = HSM address one 
to die right of last 
character read. 



Operation left to right 


one to the right of last 
character read 


T). = (B), 


Operation left to right 


(S) f = HSM address one 
to the right of last 
character 

















APPENDIX III. SUMMARY 


Op. 

Code 

instruction 

N 

A Address 

B Address 

H 

Block Write Recorc 
Normal 

2 3 , 2 2 , 2 1 , 2° selects 
number of blocks to be 
written. 

2 4 = 0, selects first 
file. 

2 4 = 1, selects second 
file. 

HSM address where 
first character is to be 
written 

B 0 = 0 (zero) 

Bj = odd-record returned after 
operation 

Bj = even-record stays on turn- 
table and arm is placed at 
beginning of selected band 
after operation 
B 2 = 1 — block terminates on 
counting 900 characters 
B 2 = 0 — count or EB recognition 
B 3 = addresses cells 1-10 

H 

Sector Write Disc 
Normal 

Specifies additional 
number of sectors to be 
written and file selected 

HSM address of first 
character to be written 

B 0 designates first sector to be 
written to 

2 of B q = 0, prevents override 

of Data Disc Simultaneous 
instruction 

2 4 °f B 0 = 1, permits override of 
Data Disc Simultaneous 
instruction 

Bj, B 2 , B 3 specifies zone to be 
written to 

I 

Block Write 

Record 

Simultaneous 

2 3 , 2 2 , 2 1 , 2° selects 
number of blocks to be 
written 

2 4 = 0, selects first 
file 

2 4 = 1, selects second 
file 

HSM address where 
first character is to be 
written 

B 0 = 0 (zero) 

Bj = odd-record returned after 
operation 

Bj = even-record stays on turn- 
table and arm is placed at 
beginning of selected band 
after operation 

B 2 = 1 — block terminates on 
counting 900 characters 

B 2 = 0 — count or EB recognition 

Bg = addresses cells 1-10 

I 

Sector Write Disc 
Simultaneous 

Specifies additional 
number of sectors to be 
written and file 
selected 

HSM address of first 
character to be 
written 

2 3 , 2 2 , 2 1 , 2° bit of B Q designate 
1st sector to be written 
2 4 °f Bq =s 0, prevents override 

of Data Disc Simultaneous 
instruction 

^ Bq _ permits override of 

Data Disc Simultaneous 
instruction 

B i , B 2 , Bg specifies zone to be 
written to 

■ 

Transfer Symbol 
to Fill 

Selected Symbol 

Leftmost HSM address 
to be filled 

Rightmost HSM address to be filled 

1 

Locate Symbol 
^eft 

Selected Symbol 

Leftmost HSM address 
to be searched 

Rightmost HSM address to be searched 
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0P INSTRUCTIONS 


Final Register Contents 


Set 

STP PRI's Re 



Remarks 


Operation left to right 


Operation left to right 


Operation left to right 


Operation left to right 


Operation left to right 


Operation left to right. 
PRI’s set as follows: 
PRN if first character 
not equal to N. 

PRZ if all characters 
are equal to N. 

PRP if non-symbol is 
located after a char- 
acter equal to N is 


B Register 


(A) f = HSM address one to 
the right of last character 


(A) f = HSM address one 
to the right of last char- 
acter written 



(S) f = HSM address one 
to the right of last char- 


acter written 



(S) f = HSM address one to 
the right of last character 



(A) f = (B)j + one character 
location 


If a character is found 
not equal to N 
(A) f = HSM address one 
to left of that character. 

If all characters searched 
are equal to N 

(A) f = (B)j 



(B) f = (B) 












L Locate Symbol Selected Symbol 
Right 


Rightmost HSM address 
to be searched 


Leftmost HSM address to be 
searched 


M Transfer Data 
Left 


N (Transfer Data 
I Right 


Transfer Data 
by Symbol 
Right 


Q Logical "OR 




S Input-Output 
Sense 


Number (0-44) of 
characters to be 
transferred 


Number (0-44) of 
characters to be 
transferred 


Selected symbol on 
which to stop 
transferring 


Number (0-44) of 
characters in each 
operand 


Number (0-14) of 
times to repeat next 
instruction in sequence 


Indicates the input- 
output device to be 
sensed 


T Logical "AND” Number (0-44) of 

characters in each 
operand 


U Exclusive "OR” Number (0-44) of 

characters in each 
operand 


HSM location of left- 
most character to be 
transferred 


HSM location of right- 
most character to be 
transferred 


HSM location of right- 
most character to be 
transferred 


HSM address of LSD 
in first operand 
(and result) 


A = 0000-do not 
staticize when 
repeating instruc- 
tion 

A = 0001-staticize 
when repeating 
instruction 


A : , A 2 , A 3 = 000 (zero) 
A q = specifies tests to 
be performed 


HSM address of LSD in 
first operand (and 
result) 


HSM address of LSD in 
first operand (and 
result) 


Destination HSM address of 
first character 


Destination HSM address of 
first character 


Destination HSM address of 
first character 


HSM address of LSD in 
second operand 


B — 0000™do not staticize 

when repeating instruction 
B = 0001 —staticize when 
repeating instruction 


HSM address of the next 
instruction to be executed if 
the condition (s) being 
tested are present 


HSM address of LSD in 
second operand 


HSM address of LSD in 



























OF INSTRUCTIONS 


Set 

SIA SIP PRI’s Re 



Operation right to left 
PRI's set as follows: 

PRN if first character not 
equal to N 

PRZ if all characters are 
equal to N 

PRP if non-symbol is loca- 
ted after a character equal 
to N is found 


Operation left to right 


Operation right to left 


Operation right to left 


Operation right to left 



If a character is found not 
equal to N 

(A) f = HSM address one to 
right of that character. 

If all characters searched 
are equal to N 
(A) f = (B) i 


(A) f - HSM address one to (B) f = HSM address one to the 
the right of last character right of last destination 
transferred address 


(A) f = HSM address one to (B) f = HSM address one to the 
the left of last character left of last destination 

transferred address 

(A) f = HSM address one to (B) f = HSM address one to the 
the left of specified sym- left of symbol in destination 

bol in the original area area _ 


(A) f = HSM address one to (B) f = HSM address one to the 
the left of M3D of result left of MSD of second operand 


Operation right to left. PRN (A) f = HSM address one 
is set if the result is all to the left of the MSD 

zeros, otherwise PRP is set in result 


Operation right to left 


(A) f = HSM address one 
to she left of MSD in 
result 


(B) f = HSM address one to the 
left of MSD in second operand 


(B) f = HSM address one to the 
left of MSD in second operand 
























APPENDIX III. SUMMARY 


Op. 

Code 

Instruction 

N 

A Address 

V 

Store Register 

Specifies Register to be 
stored: 

N = 0— None 
N = 1— P Register 
N = 2— A Register 
N = 4— B Register 
N = 8— S Register 
N = &— U Register 

HSM address of right- 
most diad to receive 
contents of register, 
excluding A Register, 
specified by N. If A 
is stored, contents 
of A Register of 
previous instruction 
are stored in STA. 

The contents of A 
of this instruction is 
ignored. 

w 

Conditional 
Transfer of 
Control 

Specifies element to 
be sensed: 

N = 0, None 
N = 1, PRI’s 
N = 2, Overflow Indica- 
tors 

N = 4, Simultaneous 
Mode Indicator 
N = 8, EF/ED Normal 
Indicator 

N = &, Interrupt In- 
dicator 

N = — , EF/ED Simul- 
taneous Indicator 

HSM address of next 
instruction if one of 
the following con- 
ditions is true: 

N = 1 and PRP is set 
N = 2 and first over- 
flow indicator is 
set 

N = 4 and a read is in 
Simultaneous Mode 
N = 8 and EF/ED Nor- 
mal Indicator is 
set 

N = & and Interrupt 
Indicator is set 
(INT button is on) 
N = - and EF/ED 
Simultaneous In- 
dicator is set 

X 

Tally 

0 (zero) 

HSM address of diad 
containing the quantity 
to be tested 

Y 

Compare Left 

Number (0-44) of char- 
acters to be compared 

HSM address of left- 
most character of first 
operand 


B Address 


HSM address of next instruction 
if P Register is stored. 
Otherwise, B address is zero. 


HSM address of next instruction 
if one of the following conditions 
is true: 

N = 1 and PRN is set 
N = 2 and neither overflow in- 
dicator is set 

N = 4 and a "write” is in the 
Simultaneous Mode 
N = 8 and the EF/ED Normal 
Indicator is not set 
N = & and the Interrupt 
Indicator is not set 
N = — (minus) and the EF/ED 

Simultaneous Indicator is . j 

not set 


HSM address of next instruction 
if quantity has not been ex- 
hausted 


HSM address leftmost character 
of second operand 











OF SKSTIUCTIONS 


Set 

STA SIP PRI’s 


Final Regi ster Contents 


B Register 


Yes 
(Store 
A only) 



The next instruction in 
sequence is performed 
if: 

1. N = 0 

2. N = 1 and PRZ is 
set. 

3- N = 2 and Second 
Overflow indicator 
is set 

4. N = 4 and Simul- 
taneous Mode is 
unoccupied. 


Maximum value of tally 
quantity is 99 


(A) f = (A). -2, if B, P, S, 
or U are stored. (A)f = 
(A) f of previous instruc- 
tion if A is stored or if 
N equals zero 


(B) f = (B) i? if P, S, orU 
are stored. (B) f = (B) f of 
previous instruction if 
A or B Register are 
stored or if N equals 



(A) f = (A). 


(B) f = (B). 


Operation left to right. 
PRZ set when contents 
of N decreases to zero. 
PRP set when value of 
character addressed by 
(A) > than that of (B). 
PRN set when value of 
character addressed by 
(A) < than that of (B). 


(A) f = HSM address 
one to the right of last 
character compared in 
first operand 


(B) f = HSM address one 
to the right of last char- 
acter compared in second 
operand 

















APPENDIX ISi. SUMMARY 



Instruction 

N 

A Address 

B Address 


Card Read 
Normal 

Selects proper card 
reader and reading rate 

HSM address of first 
character read from 
punched cards 

0000 (zero) 

1 

Card Read 
Simultaneous 

Selects proper card 
reader and reading rate 

HSM address of first 
character read from 
punched cards 

0000 (zero) 

1 

Card Punch 
Normal (Model 
334 Card 
Punch) 

0 (zero) 

HSM address of first 
character to be 
punched 

HSM address of last 
character to be punched 

1 

Card Punch 
Normal (Model 
336 Card 
Punch) 

Determines rate at 
which cards are to be 
punched 

HSM address of first 
character to be 
punched 

0000 (zero) 

3 

Card Punch 
Simultaneous 
(Model 334 
Card Punch) 

0 (zero) 

HSM address of first 
character to be 
punched 

HSM address of last 
character to be punched 

3 

Card Punch 
Simultaneous 
(Model 336 
Card Punch) 

Determines rate at 
which cards are to 
be punched 

HSM address of first 
character to be 
punched 

0000 (zero) 

4 

Tape Read 

Forward 

Normal 

Specifies tape station 
or Paper Tape Reader. 

HSM address of first 
character to be read 

HSM address of last 
character to be read 

5 

Tape Read 

Forward 

Simultaneous 

Specifies tape station 
or Paper Tape Reader 

HSM address of first 
character to be read 

HSM address of last 
character to be read 

6 

Tape Read 

Reverse 

formal 

Specifies tape station 
or Paper Tape Reader 

HSM address of first 
character to be read 

HSM address of last 
character to be read 
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OF INSTRUCTIONS 


PRI's 


OperatioD left to right 


(A) f = HSM address one to 
the right of last character 
read into HSM 


Operation left to right 


Operation left to right 


(S) f = HSM address one to 
right of last character 
read from cards 


(A) f = HSM address one to 
right of last character 
punched 


Operation left to right (A) f = (A) t -f- 80 


Operation left to right 


(S) f = HSM address one 
to the right of last 
character punched 


Operation left to right (S) f = (A) t + 80 


Operation left to right. 
PRP set when (A) = (B) be- 
fore gap occurs on tape . 
PRN set when (A) ^ (B) 
and gap occurs. 

PRZ set when (A) = (B) 
and gap occurs on tape. 
EF/ED Normal Indicator 
set if ED or EF alone 
is read from mag. tape. 


Operation left to right. ED/ 
EF Simultaneous Indicator 
setifan ED or EF alone is 
read from mag. tape. 


Operation right to left. 
PRP set when (A) = 

(B) before gap occurs 
on tape. 

PRN set when (A) ^ 

(B) and a gap occurs. 
PRZ set when (A) = 

(B) and a gap occurs. 
EF/ED Normal Indicator 
is set if an EF or ED is 
• read from mag, tape. 


(A) f = HSM address one 
to the right of last char- 
acter read 


(B) f = (B) t 


(S) f ^ HSM address one 
to the right of last 
character read 


(A) f = HSM address 
one to the left of last 
character read 
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APPENDIX III. SUMMARY 


Op. 

Code Instruction 


Tape Read Reverse Specifies tape station or 
Simultaneous Paper Tape Reader 



Tape Write 
Normal 


Tape Write 
Simultaneous 


Record File 
Mode Read 


Record File 
Mode Write 



# Transfer Data 
by Symbol Left 


Specifies tape station, 
Paper Tape Punch, or 
Monitor Printer. 


Specifies tape station, 
Paper Tape Punch, or 
Monitor Printer. 


2 3 , 2 2 , 2 1 , 2° selects 
number of blocks to be 
read 

2 5 , 2 4 selects File Unit 


2 3 , 2 2 , 2 1 , 2° selects 
number of blocks to be 
written 

2 s , 2 4 selects File 
Unit 


Rewind to BTC Specifies tape station 



Selected symbol on 
which to stop trans- 
ferring 


Number (0-44) of 
characters in each 
operand 


HSM address of first 
character to be read 


HSM address of first 
character to be written, 
punched or typed 


HSM Address of first 
character to be written, 
Punched, or typed 


HSM address where 
first character is to 
be placed 


HSM address of first 
character to be 
written 


0000 (zero) 


HSM address of left- 
most character to be 
transferred 


HSM address of LSD 
of augend and sum 


B Address 


HSM address of last character 


to be read 


HSM address of last character 


to be written, punched or 


typed 


HSM address of last character 


to be written, punched or 


typed 



B 0 = 0 (zero) 

B x = odd— record returned to 
cage after instruction 
Bj = even— record remains on 
turntable and arm placed 
at beginning of selected 
band after instruction. 

B 2 = 1— block terminates on 
count of 900 characters 
B 2 = 0— count or EB recognition 
B = addresses cells 1-10 


odd— record returned to 
cage after instruction, 
even— record remains on 
turntable and arm placed 
at beginning of selected 
band after instruction. 

1 -block terminates on 
count of 900 characters 
0— count or EB recognition 
addresses cells 1-10 



HSM address of destination of 
first character 


HSM address of LSD of addend 

















OF INSTRUCTIONS (Continued) 




Operation right to left. ED/ (S) f « HSM address one to (T) f = (B), 
EF Simultaneous Indicator the left of last character 
set if an ED or EF is read read 
from mag. tape. 


Operation left to right. 
Tape motion forward 


Operation left to right. 
Tape motion forward. 


Operation left to right 


Operation left to right 


Operation right to left 
with the sign in the 
zone bit 2 5 of LSD. 
PRI’s set as follows: 
PRP if sum is + 

PRZ if sum is 0 
PRN if sum is — 


(A) f = HSM address one to 
the right of last character 
written, punched, or typed 


(S) f = HSM address one to 
the right of last character 
written, punched, or typed 


(U) f = HSM address one to 
the right of last character 
placed 


(U) { = HSM address one 
to the right of last char- 
acter written 


Direction of tape motion 
is reverse and independent 
of computing 


Operation left to right 



(A) f = (A) i 


(A) f = HSM address one to 
the right of specified sym- 
bol in origin area 


(A) { = HSM address one to 
left of MSD of sum 


(B) f = HSM address one to the 
right of symbol in destinatipn 


(B) f = HSM address one to the 
left of MSD of addend 








APPENDIX III. SUMMARY 


s Instruction 

N 

A Address 

B Address 


Number (0-44) of char- 
acters in each oDerand 

HSM address of LSD of 
minuend and difference 

HSM address of LSD subtrahend 

Halt 

0 (zero), may be used 
to designate type of 
stop 

0000 (zero), may be used 
for numeric constants 
(0-9) 

0000 (zero), may be used for 
numeric constants (0-9) 








APPENDIX IV. INSTRUCTION TIMING* 


Op- 

Code 

Instruction 

Timing in (is 

Expository Notes 

A 

Translate by Table 

21n + 35 

n = no. of characters to be translated 

B 

Print and Paper Advance 
Normal 

a. 60 t 

a. Print and paper advance of one line 
in Synchronous Mode 



b. 76 t 

b. Print and paper advance of one line 
in Asynchronous Mode 



c. 150 lines per 
second 

c. Paper advance rate after first line 

C 

Print and Paper Advance 
Simultaneous 

a. 60 t 

a. Print and paper advance of one line 
in Synchronous Mode 



b. 76 t 

b. Print and paper advance of one line 
in Asynchronous Mode 



c. 150 lines per 
second 

c. Paper advance rate after first line 

D 

Band Select Normal 

a. 21(B i ) -I- 
14(B 2 ) + 42 

a. To initiate selection 



b. 2.251 

b. Average time to perform Band 
Selection 

D 

Track Select 

a. 42 

a. To initiate selection 



b. 40 f 

b. Minimum selection time 



c. 75 t 

c. Average selection time 



d. 100 t 

d. Maximum selection time 

E 

Band Select Record 
File Mode 

a. 21^) + 
14(B 2 )+ 42 

a. To initiate selection 



b. 2.25$ 

b. Average time to perform Band ! 

Selection 


* STA or STP where applicable, and staticizing time included in formulas. 


t Time here in milliseconds, 
t Time here in seconds 

§ Does not include staticizing time, stop-start, or switching time. 
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APPENDIX IV. INSTRUCTION TIMING* (Continued) 


Timing in (is 



Expository Notes 

a. Average time to get to and read one cell 

b. Return record to cage 

c. Character transfer rate 

a. Average File Latency 

b. Character transfer rate 

a. Average time to get to and read one cell 

b. Return record to cage 

c. Character transfer rate 

a. Average File Latency 

b. Character transfer rate 

a. Average time to get to and write one cell 

b. Return record to cage 

c. Character transfer rate 


a. 25 

a. Average File Latency 

b. 32 KC 

b. Character transfer rate 

a. 2.6* 

a. Average time to get to and write one cell 

b. 1.5* 

b. Return record to cage 

c. 2.5 KC 

c. Character transfer rate 

a. 25 + 

a. Average File Latency 

b. 32 KC 

b. Character transfer rate 

a. 7n + 35 

n = no. of locations filled 
















APPENDIX IV. INSTRUCTION TIMING* (Continued) 


Op, 

C©d« 

Instruction 

Timing in 

Expository Mote* 

K 

Locate Symbol Left 

a. 14n + 70 

a. If a character is found not equal to 
contents of N 



b. I4n + 56 

b. If all characters searched are equal to 
contents of N 




n = no. of selected symbols searched 

L 

Locate Symbol Right 

a. 14n + 70 

a. If a character is found not equal to 
contents of N 



b. I4n + 56 

b. If all characters searched are equal to 
contents of N 




n = n °< of selected symbols searched 

M 

Transfer Data Left 

14n + 35 

n = no. of characters transferred 

N 

Transfer Data Right 

I4n + 35 

n = no. of characters transferred 

P 

Transfer Data by Symbol 
Right 

14n + 49 

n = no. of characters transferred 

Q 

Logical "OR” 

21n + 35 

n = no. of characters in each operand 

R 

Repeat 

49 


S 

Input-Output Sense 

a. 49 

a. If a transfer is executed 



b. 35 

b. If no transfer takes place 

T 

Logical "AND” 

2 In + 35 

n = no. of character in each operand 

U 

Exclusive "OR” 

21n + 35 

n = no. of characters in each operand 

V 

Store Register 

49 


W 

Conditional Transfer of 
Control 

a. 49 

a. If a transfer of control takes place 



b. 35 

b. If no transfer of control takes place 


*See Footnotes on page 138. 
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INSTRUCTION TIMING* (Continued) 


Timing in (is 


a. 70 


b. 49 


2 In + 35 


a. 10 KC 

b. Up to 1000 
char/ sec 

c. 33.3 KC 

d. 66.7 KC 


a. 10 KC 

b. Up to 1000 
char/ sec 

c. 33.3 KC 

d. 66.7 KC 


Expository Notes 


a. When tally quantity is greater than 
zero upon starting 

b. When tally quantity is equal to 
zero upon starting 


n = no. of character compared 


a. 600 cards/min§ a. If N = 4 or D 

b. 300 cards/min§ b. If N = M or U 


a. 600 cards/min§ a. If N = 4 or D 

b. 300 cards/min§ b. If N = M or U 


a. 100 cards/min§ a. Model 334 Punch 

b. 200 cards/min§ b. Model 336 Punch 


a. 100 cards/min§ a. Model 334 Punch 

b. 200 cards/min§ b. Model 336 Punch 


a. Rate of Hi-Data Tapes 

b. Rate of reading Paper Tape 


c. Rate of model 581 station 


d. Rate of model 582 station 



•See Footnotes on page 138. 
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APPENDIX IV. INSTRUCTION TIMING* (Continued) 



In sf ruction 

Timing in (it 

Expository Notes 

6 

Tape Read Reverse 
Normal§ 

a. 10 KC 

b. Up to 1000 
char/sec 

c. 33.3 KC 

d. 66.7 

a. Rate of Hi-Data Tapes 

b. Rate of reading Paper Tape 

c. Rate of model 581 station 

d. Rate of model 582 station 

7 

Tape Read Reverse 
Simultaneous§ 

a. 10 KC 

b. Up to 1000 
char/sec 

c. 33.3 KC 

d. 66.7 KC 

a. Rate of Hi-Data Tapes 

b. Rate of reading Paper Tape 

c. Rate of model 581 station 

d. Rate of model 582 station 

8 

Tape Write Normal§ 

a. 10 KC 

b. Up to 1000 
char/sec 

c. 33.3 KC 

d. 66.7 KC 

a. Rate of Hi-Data Tapes 

b. Rate of reading Paper Tape 

c. Rate of model 581 station 

d. Rate of model 582 station 

9 

Tape Write Simultaneous§ 

a. 10 KC 

b. Up to 1000 
char/ sec 

c. 33.3 KC 

d. 66.7 KC 

a. Rate of Hi-Data Tapes 

b. Rate of reading Paper Tape 

c. Rate of model 581 station 

d. Rate of model 582 station 


Record File Mode Read§ 

a. 2.5 KC 

b. 2.6* 

c. 1.5* 

a. Rate of reading characters 

b. Average time to get to and read a cell 

c. Time to return record to cage 

% 

Record File Mode Write§ 

a. 2.5 KC 

b. 2.6* 

a. Rate of reading characters 

b. Average time to get to and read a cell 



c. 1.5* 

c. Time to return record to cage 


®See Footnotes on page 138. 
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APPENDIX IV. INSTRUCTION TIMING* (Continued) 


Op. 

Code 

instruction 

Timing in (is 

Expository Notes 

1 ? 

Rewind to BTC 

Less than 180$ 

Time to rewind full tape 

# 

Transfer Data by Symbol Left 

l4n + 49 

n = no. of characters to be transferred 

+ 

Add 

a. 28n + 49 

a. Time when an "end around condition" 
does not exist 



b. 2 In + 14 

b. Time that must be added to "a" when 
an "end around condition” exists 




n = no. of characters in each operand 

“ 

Subtract 

a. 28n + 49 

a. Time when an "end around condition 
does not exist 



b. 21n + 14 

b. Time that must be added to "a” when 
an "end around condition" exists 




n = no. of characters in each operand 

l @ 

Halt 

35 



*See Footnotes on page 138. 
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APPENDIX V. STANDARD HIGH SPEED MEMORY LOCATIONS 


H SM Locations 


0000-0099 


0100-0199 



0202-0205 


Card Punch - Temporary storage of address 


0206-0209 


Arithmetic - Temporary storage of address 


0212-0215 


0216-0219 



0222-022 5 


Standard Location for Storing P in a Repeat Instruction 



9900-9977 


9978-9999 


1900-1977 


1978-1999 


Z900-Z977 


Z978-Z999 


Model 303 Processor: 





Model 304 Processor: 





Model 305 Processor: 




















APPENDIX Vl-A. SYMBOLS USED FOR N CHARACTER COUNTS 
EXCEPT IN REPEAT AND PAPER ADVANCE INSTRUCTIONS 



APPENDIX Vi-B. SYMBOLS USED FOR N CHARACTER COUNTS 
IN REPEAT AND PAPER ADVANCE INSTRUCTION^ 


















APPENDIX VII. DEVICE IDENTIFICATION FOR INPUT-OUTPUT 
AND IOS INSTRUCTIONS 


(OS instructions 


Device 

First Unit 

Second Unit 

Card Reader 

( 


Card Punch 

) 


Paper Tape Reader 

8 


Paper Tape Punch 

9 


On Line Printer 

7 

G 

Data Disc File 

R 

Z 

Data Record File (under control of 

R 

1 z 

RFC Unit) 



Data Record File (under control of 

#$ . , 


RFM Unit) 



Hi-Data Tape Group 

123456 

ABCDEF 

Dual Tape Channel (Model 341,351) 

123456 


Dual Tape Channel (Model 342,352) 

123456 ABCDEF 


Tape Adapter, 33KC 

J 

N 

66KC 

L 

P 


Input/Output instructions 


Device 

First Unit 

Second Unit 

Card Reader 

2 4 bit = 0 

2 4 bit = 1 

Card Punch (Model 334) '• 

" 0 (zero) 


Card Punch (Model 336)* X 

1, 2, 4 


Paper Tape Reader 

8 


Paper Tape Punch s 

9 


On Line Printer > v 

2 4 bit = 0 

2 4 bit = 1 

Monitor Printer 

7 


Data Disc File: \ 



Track Select 

R 

Z 

Read- Write 

2 4 bit = 0 

2 4 bit= 1 

Data Record File: * 

r 


Record File Control 



Band Select 

R 

Z 

Read-Write 

2 4 bit = 0 

2 4 bit= 1 

Record File Mode 



Band Select** 

2 4 25 = 00 

2 4 25 = 01 

Read- Write 

2 4 2 5 = 00 

24 25 = 01 

Hi-Data Tape Group * 

123456 

ABCDEF 

Dual Tape Channel (Model 341, or 351) 

123456 


Dual Tape Channel (Model 342, or 352) 

123456 

ABCDEF 

^rTape Adapter 



\ 33KC 

J 

N 

). 66KC 

L 

P 


*Also Indicates Speed and Ending Routine 
“Third Unit-2 4 2 5 = 10; Fourth Unit-2 4 2 6 = 11 
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APPENDIX VIII. PRINT TABLE* 




9 Nine 


, Comma 


. Period 


§ At 


% Percent 


: Colon 


# Number 


$ Dollar Sign 


) Close 

Parenthesis 


” Quote 


10 Sub 10 


( Open 

Parenthesis 


] Close Bracket 


; Semicolon 


> Greater Than 



< Less Than 


= E 


1900 

Z900 

1901 

Z901 

1902 

Z902 

1903 

Z903 

1904 

Z904 

1905 

Z905 

1906 

Z906 

1907 

Z907 

1910 

Z910 

1911 

Z911 

1912 

Z912 

1913 

Z913 

1914 

Z914 

1915 

Z915 

1916 

Z916 

1917 

Z917 

1920 

Z920 

1921 

Z921 

1922 

Z922 

1923 

Z923 

1924 

Z924 

1925 

Z925 

1926 

Z926 

1927 

Z927 

1930 

Z930 

1931 

Z931 

1932 

Z932 

1933 

Z933 

1934 

Z934 

1935 

Z935 

1936 

Z936 

1937 

Z937 


• Four of the 64 code configurations will not be available as standard 301 codes but can be generated by computer 
programming. Also, some of the 301 symbols do not appear in this list so that other symbols may be chosen to rep- 
resent the 301 symbols. It is advisable to prevent energizing the hammers for spaces by placing the code (17) 8 in 
location 9902, 1902, or Z902. In f%ct- r the code (17) 8 can be placed in any location in the table when it is desired to 
prevent printing of the associated character. For this reason, too, any (1 7) s codes appearing in the print area will 
never cause printing of any character. 
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APPENDIX IX: GLOSSARY OF TERMS 


Access Time, A time interval which is characteristic of a storage device, and is essentially a measure of the time 
required to communicate with that device. The time interval between (1) the instant at which information is called 
for from storage and the instant at which it is delivered or (2) the instant at which information is ready for stor- 
age and the instant at which it is stored. 

Address (noun). An expression, which designates a particular location in a storage or memory device or other source 
or destination of information. 

Ah solute Address ( Direct Address). The specific label assigned by the machine designer to a particular storage 
location. To code in absolute means to write a sequence of instructions in a computer code. 

Indirect Address. The address of a memory location whose contents contain the address of another memory loca- 
tion to be accessed. 

Instruction Address. ( Line Number, Location). An expression used in coding to denote the address of a stored 
instruction. NOT a part of the instruction itself. 

Symbolic Address. A label expressed in a pseudo-code. To code using symbolic addresses implies that the 
sequence of instructions must be translated into absolute before being executed by a computer. Relative ad- 
dresses are those symbolic addresses which are translated into absolute by sequencing from some specific 
"reference” address. 

Band. An addressable area on the Data Record File. A band is a spiral groove around the record with a storage 
capacity of 9000 characters. Each band contains 10 cells of 900 characters each. 

Batch. Several groups of items in sequence, each separated by a sentinel and the entire grouping terminated by an 
EF. (This is contrasted to a single group of related items for a message.) 

Beginning of Tape Control (BTC). A "window” placed at the beginning of a magnetic tape, where recording of data 
is not possible and which can be sensed photo-electrically. 

Binary Code. A code composed of a combination of entities each of which can assume one of two possible states. 
Each entity must be identifiable in time or space. 

Binary Digit. A digit (0 or 1) in binary notation. See Digit. 

Binary Notation. A system of positional notation in which the digits are coefficients of powers of the base two. Syn- 
nonomous with Binary Representation. See Positional Notation. 

Binary Representation. Synonomous with Binary Notation. See Positional Notation. 

Binary-to-Decimal Conversion. The mathematical process of converting a binary u-umber to the equivalent quantity in 
decimal notation. For example: 001-1, 010-2, 01 1-:3, 100-4, 101-5, etc. 

Bit. A single binary digit having a value of either zero or one. The word is a contraction of "Binary Digit.” 

Block. A group of consecutive data considered or transferred as a unit, particularly with reference to input and out- 
put. On magnetic and paper tape a block is a group of at least three characters preceded and followed by a space 
called an inter-block gap”. On the Data Record File Disc a Block is the information contained inone cell. 
From one through 900 characters of information may be recorded in a cell. 

Buffer. A storage device used to compensate for a difference in rate of flow of information or in time of occurrence of 
events when transmitting information from one device to another, as from an input device to the High-Speed Mem- 
ory, or from the High-Speed Memory to an output device. 

Bus. A main circuit, channel, or path for the transfer of information. 

Card. Any card adapted for being punched in an intelligent array of holes for the storage of information. 

Card Column. One of a number of columns in a card into which information is entered. 

Card Feed. A mechanism which moves cards one by one into a processing device. 

Card Punch. A mechanism which punches cards. An automatic card punch punches cards according to a stored program. 
Card Reader. A mechanism that reproduces the information on cards in another form, usually electrical signals. 
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APPENDIX IX: GLOSSARY OF TERMS (Continued) 


Card Stacker. A mechanism that stacks cards after they have passed through a machine. 

Carry . (1) A condition occuring during addition when the sum of two digits in the same column equals or exceeds the 
base number. (2) The digit to be added to the next higher column. 

Cell An addressable area on the Data Record File. A cell may contain from one to 900 characters. 

Character . One of a set of elementary symbols which may be arranged in brdered aggregates to express information. 
These symbols, typewrite symbols, and any other symbols which a computer may read, store, or write. 

Code (noun). A system of symbols and rules for their use in representing information. A language. 

Pulse Code. The binary representation of characters. 

Operation Code. The code representing an operation (add, subtract, transfer, etc.) built into the hardware of the 
computer. 

Complement (noun). 4 quantity which is derived from a given computer quantity by the following rules: 

a. Complement on n (as in tens complement). Subtract each digit of the given quantity from n-1, add unity to the 
least significant digit, and perform all resultant carries. 

b. Complement on n-1 (as in nines complement). Subtract each digit of the given quantity from n-1. 

Constant. A number is said to be a constant if it has the same value under all conditions. For example, in the form- 
ula (area of a circle)'- Pi X (radius) 2 , Pi is a constant, equal to 3.14159 , which applies to all circles. 

Control Symbol. A character used to indicate the beginning or the end of unit of data (item, record, file, etc.). 

Counter. A device (register or storage location) for storing integers, permitting these integers to be increased or de- 
creased by units or by an arbitrary integer, and capable of being reset to zero or to an arbitrary integer. 

Criterion (Key). A group of characters, usually comprising an item, used to identify a record. 

CTC. Conditional transfer of control. 

Decimal Number System. See Positional Notation. 

Diad. A unit consisting of two consecutive HSM locations. Each diad begins with an "even” decimal address and 
ends with the next consecutive "odd” address. 

Digit. One of the n symbols of integral value ranging from 0 to n-1, inclusive, in a scale numbering of base n. Ex- 
amples of various types of digits are: 

Binary Digits are 0 to 1 
Octal Digits are 0 through 7 
Decimal Digits are 0 throuth 9 

Direct Address. The specific label assigned by the machine designer to a particular storage location. Synonomous 
with Absolute Address. 

EB. End of Block Symbol. 

ED. End of Data Symbol. 

Edit. To rearrange information. Editing may involve the deletion of unwanted data, the selection of pertinent data, 
the insertion of invariant symbols such as page numbers and typewriter characters , and the application of standard 
processes such as zero suppression. 

EF. End of File Symbol. 

El. End of Information Symbol. 

End Data Symbol . A symbol which the computer interprets as meaning there is no data following the symbol. For ex- 
ample, the last character on a magnetic tape is the End Data Symbol. 
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APIPENPIX IX: GLOSSARY OF TERMS (Continued) 


End-Around-Carry. A carry in which the overflow from the column of highest order is added to the column of lowest 
order. 

End of Tape Warning (ETW ). A warning generated by a metal strip on the tape indicating that approximately 5 feet of 
usable tape is available. 

End File Symbol. A symbol which the computer interprets as meaning all Data pertaining to a file precedes the sym- 
bol. For example, the last character in a file is the End File Symbol. 

Erase. 1 . To expunge, wipe out, or destroy stored information, usually without destroying the storage media. 

2. To replace all the binary digits in a storage cell by binary zeros. 

/. Used as subscript to denote final. 

Field. A set of one or more characters which is treated as a whole; a unit of information. 

File. The complete group of records to be processed. For example, the data relative to one employee in a payroll ap- 
plication is a record; the total records for all employees constitute a file. 

Flip-Flop. A device having two stable states and two input terminals (or types of input signals), each of which cor- 
responds to one of the two states. (The two states may be considered as corresponding to '’off” and "on” or to 
binary 0 and 1. The circuit remains in either state until it is caused to change to the other state by application 
of the corresponding signal. 

Gap. A blank space on magnetic or paper tape. The gap is used to separate blocks or other units of data. 

High-Speed Memory. Magnetic core storage in the Computei in the RCA 301 System. See also Storage. 

High-Speed Memory (HSM) Location. A unit of magnetic core storage (High-Speed Memory) which can store (hold re- 
member) one RCA character. See Address. ’ 

HSM. High-Speed Memory. 

i. Used as subscript to denote initial. 

Indirect Address. The address of a memory location whose contents contain the address of another memory location 
to be accessed. J 


Input. (1) Information transferred into the computer. (2) The device by means of which information is fed into the 
computer. 

Instruction. Information which conveys to a machine where rhe operands are obtained, what operations to perform 
what to do with the result, and sometimes, where to obtain the next instruction. 

Instruction Code. An artifical language for expressing the instruction to be carried out by a machine. 

/tem. An item consists of such characters as are necessary to specify a particular unit of information (a numerical 

’““ho 7 f P TV " ame ’ “ r Stree ‘ ’ a StOCk n “ mber ’ etC - ) - In maa y cases a " item is preceded by a 

symbol to define the beginning of each item. v y 

Item Separator Symbol ( ISS) . Control symbol which may be used to designate the beginning of an item. 

Jump Table. Record indicating executed transfers out of program sequence. 

Justify. Shift an operand to effect right or left columnar alignment. 

KC. Thousand characters per second. 

Key. See Criterion. 

Un Prinfer^F iS , CO “ POSed ° f the greeters char are to be printed on a single line on the On-Line Printer or Monitor 
inter. Each character space to appear in the printed line decreases the maximum line capacity by one. 

Line Printer. A printing device capable of printing an entire line of characters at one time. 
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APPENDIX IX. GLOSSARY OF TERMS (Continued) 


Location. A storage position in the High-Speed Memory. Each location has a specific address and can hold one RCA 
character. 

LSC. Least Significant (rightmost) character. 

LSD. Least Significant (rightmost) Digit. 

L to R. Left to Right. 

Machine Language. A language occuring within a machine, ordinarily not perceptible or intelligible to persons with- 
out special equipment or training. 

Magnetic Storage. Any device which makes use of the magnetic properties of materials for the storage of information. 

Magnetic Tape. A ribbon of paper, metal, or plastic, coated or impregnated with magnetic material on which infor- 
mation may be stored in the form of magnetically polarized areas. 

Mask. A pattern consisting of 0 and/or 1 bits, used to alter the bit configuration of an operand. 

Memory. See Storage. 

Message. The data relative to a single item to be processed. For example, all data relative to a single inventory item 
is a message. See Record. 

Microsecond. A millionth of a second. 

Millisecond. A thousandth of a second. 

Mnemonic Code. A pseudo-code in which information, usually instructions, is represented by symbols or characters 
which are readily identified with the information. 

MSC. Most Significant (leftmost) character. 

MSD. Most Significant (leftmost) Digit. 

N. Number of characters (used in timing). 

Number System. See Positional Notation. 

Octal. See Positional Notation. 

Octal Digit. One of the symbols 0, 1, 2, 3, 4, 5, 6, or 7 when used as a digit in octal notation. 

Octal Notation. Notation of numbers in the scale of eight. The octal digits can be represented by the eight possible 
combinations of three binary digits. 

Octonary. See Positional Notation. 

Operand. Any one of the quantities entering into an operation. 

Output (noun). (1) Information transferred from the computer to external storage. (2) The device to which the com- 
puter delivers information. 

PA. Paper Advance. 

PC. Page Change. 

Positional Notation. One of the schemes for representing numbers, characterized by the arrangement in sequence of 
digits which are to be interpreted as co-efficients of successive powers of an integer called the base of the num- 
ber system. 

In the binary number system the successive digits are interpreted as co-efficients of the successive powers of 
the base 2, just as in the decimal number system they relate to successive powers of the base 10. 

In the ordinary number systems the digits are symbols which stand for zero and for the positive integers smaller 
than the base. 

PRI’s. Previous Result Indicators. 
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PRN. Previous Result Negative Indicator. 

PRP, Previous Result Positive Indicator. 

PRZ. Previous Result Zero Indicator. 

Random Access . Access to storage under conditions in which the next position from which information is obtained, 
or to which it is delivered, is in no way dependent on the previous one. 

RCA Character. See the RCA 301 Code, Appendix. 

Record. A record consists of one or more related items with the amount of information in a record being completely 
variable. 

Register. A storage device with a specifically assigned function and a given unit capacity. Registers in the com- 
puter in the RCA 301 System are of one, two, or four character capacity. 

Relative Address. An address which specifies a location sequentially relative to a group of addresses but not a spe- 
cific storage location. 

Rewind. Move a tape in a backward direction to BTC. 

Routine. A set of instructions arranged in proper sequence to cause a machine to perform a desired operation. 

R to L. Right to Left. 

RWD. Rewind. 

Sector. An addressable unit of information on the Data Disc File. One sector contains 160 characters. Ten sectors 
are contained in one track. 

Sign Position. The sign of each operand is indicated by the 2 5 bit of the least significant digit (LSD) of each oper- 
and. When a "one” bit is present in the 2 5 position, the sign if negative, otherwise it is assumed positive. 

Simultaneity. The ability of the computer to execute more than one instruction at the same time. 

ST A. Store A Register (automatic storage of final contents of A Register). 

Standard Memory Locations. Designated locations in the HSM which are used for Arithmetic Tables, automatic stor- 
age of the final contents of certain Registers, etc. (See Appendix.) 
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